SHORT WAVE LIST 


and ; 
Rudw (all DO f 


) = Technical Review 


- Erecting an 
iy Interference 

| Preventing 

: Antenna 


3 Batteryless Auto Radio Mathematics in Radio 
.New Class B Amplifier Experimenting with Photocells 


4 


‘ i eS 
Oman et a ee aeeee ne : : : baie Ss acglacias = Rernse hee 


Super 


Quarantees- 
‘To You Every 


Ower 


‘Bit of Performance Possible 


‘Under Prevailing Atmosphertc Conditions 


UPER POWER of the New 


Twelve-Tube Lincoln DeLuxe 
SW-33, coupled with the new Lin- 
coln developments, guarantees to 
you real radio reception of unlimited 
distance. 

If you have never tuned the new 
Lincoln, you have missed the treat 
of your life. 


Just tune to a European station 
which ordinarily fades completely out 
at times, and note how the Lincoln 
new automatic volume control holds 
the signal at a perfect level. 

Watch the signal indicator regis- 
ter the weakest signal, and then tune 
to the exact center of the carrier 
wave with absolute precision. 

When you wish to tune late at 
night, open up the sensitivity con- 
trol wide, with power to reach any 
distance, and reduce volume control 
to whisper. 


Throw in the 53 to 1 ratio on 


the dial for ease in tuning high 
frequencies. 

Open up the volume control to the 
limit and shake the floor with the 
tremendous amplification, without 
distortion. 


Listen to the heavy bass vibratory 
notes produced by the use of the 
push-pull detector followed by two 
stages of push-pull audio and repro- 
duced in the finest auditorium type 
speaker we can procure. 


Note the high sensitivity provided 
by four tuned stages of intermediate 
amplification—just tune in a foreign 
station—you will want the volume 
control opened only a few degrees. 


Just note what a recent Lincoln 
owner in Java (a country with ex- 
tremely bad weather conditions, and 
mineral deposits, making high noise 
interference) says about the new 
Lincoln: “Foreign stations come in 
very loudly. Paris, Rome, Zeesen, 


Lincoln De Luxe 


Zit Wave Superheteroayne 
15 T0 550 METERS 


With undistorted amplification made possible 
thru Lincoln’s foresight in development of new 
triple push pull detector and audio system. 


Automatic Volume Control 
Signal Indicator 


Four High Gain I. F. Stages 


Konigswusterhausen, Chelmsford and 
a score of other European stations 
come in clearly; Sydney, Queensland 
and Melbourne from Australia can 
be received with great volume; 
JIAA from Japan is consistently 
heard, while Pittsburgh and Sche- 
nectady have been received. Also 
on the broadcast band daily recep- 
tion can be had from several Euro- 
pean stations, Japan, Manila and 
China. I have heard of no other set 
that can equal your Lincoln.” 

Owners of the first Lincoln mod- 
els are still proud of their perform- 
ance. 

BATTERY RECEIVER uses ten 
(10) two-volt tubes, and can be used 
in connection with the Air Cell or 
storage batteries. 

Mail the coupon for Laboratory 
information and price. New York 
City territory write Valentine G. 


Hush, Division Drive, Dobbs Ferry, 
N. Y. 


LINCOLN RADIO CORPORATION 
Dept. N-1, 329 S. Wood St., Chicago, III. 


Please send information on 


0 A.C. 


Name 


0 D.C. receivers. 


Address __ 
City 


is Ee cet heoes ” State 
Print name and address plainly 


LINCOLN 


De fuxe Receivers 


This special SCOTT- 
designed precision in- 
strument, found in no 
other laboratory, 
matches oscillator coils 
with the antenna with 
which they are used. 
So delicate that each 
coil is matched to its 
antenna within \%4 of a 
single turn of wire. 


Within a carefully 
Shielded room, from 
which all outside dis- 
turbancesareexcluded, 
SCOTT receivers are 
tested on signals sent 
within the laboratory 
from very latest type 
GR standard frequency 
generator and a GR 
audio oscillator. 


In this electric oven 
the “‘climate’”’ is baked 
out of SCOTT trans- 
formers. After every 
iota of moistureis 
baked out, the parts 
are treated so that they 
will alwaysdeliver per« 
fect service in any cli- 
mate from that of the 
Arctic to the humid 
heat of the Tropics. 
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It's What's BEHIND the 
| SCOTT ALL:-WAVE 


= 


ty, 


The SCOTT Research 
Laboratory is cone 
stantly engaged in test 
ing and experimenting 
to discover new ways 
and means of assuring 
SCOTT ALL-WAVE 
DELUXE owners bet- 
ter reception, finer tone 
and a higher degree of 
satisfaction with their 
sets, 


Here is how resistors 
in SCOTT receivers 
are tested, to assure 
fine tone, fine tuning 
and super sensitivity. 
The delicacy of these 
testing instruments de- 
tects variations of 4 
of 1% from proper rat- 
ings. The SCOTT 
standard for accepte 
ance demands perfece 
tion. 
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IS- =) eluxe, 


that makes it 
THE WORLD'S FINEST RADIO RECEIVER 


’Round-the-world reception guarantee .. . unparalleled tone fidelity 
.. .super-selectivity . . . true single dial control on all reception between 
15 and 550 meters . . . no plug-in or tapped coils . . . the whole radio- 
wise world is talking of the sensational performance of this new 


SCOTT ALL-WAVE DELUXE! 


Perhaps you’ve wondered .. . perhaps you, too, have questioned how 
such performance could be secured. 


To know, you must look behind the scenes. You must see the 
infinite care, the accuracy, the micrometer-measured exactness, with 
which specially trained craftsmen build these receivers in the way that 
all fine things are built . . . by hand! 


Still farther back you’ll find super-careful selection of every part 
that goes into every SCOTT receiver. Tested again and again... 
coils, condensers, transformers—every single part must meet the most 
rigid specifications by trial on delicate instruments infinitely more 
revealing than any human judgment. 


No mass-production methods here—no slap-bang assembly of “good 
enough” parts. Every step in the construction of a Scott receiver is 
one of care and deliberation, taken by an expert. 


No wonder the completed receiver is a “world-beater.” No wonder 
more than 19,000 logs of foreign reception on Scott receivers have 
been sent to us since January Ist, 1932. No wonder Scott receivers 
have held world’s record distance reception honors for more than 
six years. The whole story of SCOTT laboratory technique in radio 
receiver construction is a fascinating one. You should have it, to know 
how fine things are made. And the more you learn, the more you will 
marvel that such quality can be had at such moderate cost. Send for 


the whole story NOW! 


Get our newly published brochures, “The Creation of a Master- 
piece,” and “PROOF of Consistent Foreign Reception.” They will tell 
you what real radio performance is . . . and PROVE that you get it 
from a SCOTT ALL-WAVE DELUXE. 


E. H. SCOTT RADIO LABORATORIES, INC. 
4450 Ravenswood Ave., Dept. N-13, Chicago, Illinois 


SEND THIS COUPON FOR PROOF 


E. H. Scott Rapio Lasoratories, INc., 
4450 Ravenswood Ave., Dept. N-13 Chicago, IIl. 


Send me your two new brochures that tell how and why SCOTT 
ALL-WAVE DELUXE Receivers out-perform all others. This 
is not to obligate me in any respect. 
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LEARN RADIO 


PAY’ YOUR TRAINING 
AFTER YOU GRADUATE 


i am making an offer that no other school has dared to do. 
Vl take you here in my shops and give you this training 
and you pay your tuition after you have graduated. 
Two months after you complete my course you make your 
first payment, and then you have ten months to complete 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven’t got a lot of money these 
days, but still want to prepare themselves for a real job so 
they won’t have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training, 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I'll give you all the facts. 
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A scene in the big, busy Radio Shops at Coyne. Tere you see 
fellows working on real Radios—not reading ahout them from 


books or lessons. This is THE way to prepare for the big- 


money field of Radio! 


TELEVISION avd TALKING PICTURES 


Television is already here! Soon there'll be a demand for TIIOUSANDS of TELEVISION 


EXPERTS! The man who learns Television no 
field. Get in on the ground-floor of this amazin 


and learn Television on the very latest, newest Television equipment. 
Public Address Systems offer opportunities to the Trained Radio Man. 


Ww can have a great future in this great new 
s new Radio development! Come to COYNE 
Talking Picture and 
Here is a great new 


Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 


PREPARE NOW and be 
ready for Radio’s many 
opportunities 


Forget pay-cuts—lay-offs—unemployment! Don’t be tied down to 
an untrained man’s future. You NEED TRAINING IN A FAST- 
GROWING MONEY-MAKING TRADE. Here’s your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
to START AT ONCE! 

The right way to learn Radio is the Coyne way—not by books, 
but by actual, practical work on actual Radio, Television and 
Sound equipment. Here at Coyne you'll service and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines, Code transmitters 
and receivers, ete. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UP! 


ALL PRACTICAL WORK 
At COYNE in Chicago 


ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them, You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually transmit your own Television programs over our mod- 
ern Television equipment. You work on real Talking Picture 


machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don’t waste time on useless 
theory. We give you the practical training you'll need—in 10 
short, pleasant weeks. 


MANY EARN WHILE LEARNING 


You get Free Employment Service for Life. And don’t let lack 
of money stop you. Many of our students make all! or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training istested—proven beyond all doubt. You can find out every- 
thing absolutely free. Just mail coupon for my big free book! 


H. C. LEWIS, Pres. RADIO DIVISION Founded 1899 


COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 13-8C, Chicago, Ill. 


Mail Coupon Today for All the Facts 


H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. 13-8C, Chicago, Ill. 

Dear Mr. Lewis: Send me your big FREE Book; details of 
your FREE Employment Service; and tell me all about your 
special offer of allowing me to pay for training on easy monthly 
terms after graduation. 
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Witt TRAIN You AT HOME 


Many Make 50 to'!l00 a Week 
in Redio -- the Field With a Future 


My book, “Rich Rewards in Radio,” gives you full information on the opportunities 
in Radio and explains how I can train you quickly to become a Radio Expert through 
my practical Home Study training. It is free. Clip and mail the coupon NOW. Radio's 
amazing growth has made hundreds of fine jobs which pay $50, $60, $75, and $100 a 
week. Many of these jobs may quickly lead to salaries as high as $125, $150, and $200 
a week. 


Radio—the Field With a Future 


Ever so often a new business is started in this country. You have seen how the men 
and young men who got into the automobile, motion picture, and other industries when 
they were started had the first chance at the big jobs—the $5,000, $10,000, and $15,000 
a year jobs. Radio offers the same chance that made men rich in those businesses. 
It has already made many men independent and will make many more wealthy in the 
future. You will be kicking yourself if you pass up this once-in-a-lifetime opportunity 
for financial independence. 


Many Radio Experts Make $50 to $100 a Week 


In the short space of a few years 300,000 Radio jobs have been created, and thousands 
more will be made by its future development. Men with the right training—the kind 
of training I will give you in the N.R.I. Course—have stepped into Radio at 2 and 3 
times their former salaries. Experienced service men as well as beginners praise 
N.R.[. training for what it has done for them. 


Many Make $5, $10, $15 a Week Extra 
in Spare Time Almost At Once 


My Course is world-famous as the one “that pays for itself.” The day you enroll 
I send you material, which you should master quickly for doing 28 Radio jobs common 
in most every neighborhood. Throughout your Course I will show you how to do 
other repair and service jobs on the side for extra money. I will not only show you 
how to do the jobs but how to get them. I'll give you the plans and ideas that have 
made $200 to $1,000 a year for N.K.I. men in their spare time. G. W. Page, 110 
Raleigh Apts., Nashville, Tenn., writes: “I made $935 in my spare time while taking 
your Course.” My book, “Rich Rewards in Radio,” gives many letters from students 
who earned four, five, and six times their tuition fees before they graduated. 


Get Ready Now for Jobs Like These 


Broadcasting stations use engineers, operators, station managers and pay up to $5,000 
a year. Radio manufacturers employ testers, inspectors, foremen, engineers, service 
men, buyers, and managers for jobs paying up to $6,000 a year. Radio dealers and 
jobbers (there are over 35,000) employ service men, salesmen, buyers, managers and 
pay up to $100 a week. Talking pictures pay as much as $75 to $200 a week to men 
with Rats training. There are hundreds of opportunities for you to have a spare 
time or full time Radio business of your own—to be your own boss. I'll show you 
how to start your own business w ith practically no capital—how to do it on money 
made in spare time while learning. My book tells you of other opportunities. Be sure 
to get in at once. Just clip and mail the coupon. 


| Have STARTED MANY IN RADIO AT 2 a¥° 3 TIMES 


$400 $800 Chief Engineer 
Each In Spare Station 
Month Time wos 


“IT spent fifteen years as ‘Money could not pay for “I have a nice position and am 
traveling salesman and was what [ got out of your getting a good salary as Chief 
making good money but could course. I did not know a Engineer of Radio Station 
see the opportunities in Radio. single thing about Radio WOS. Before entering Radio, 
3elieve me, [ am not sorry, before I enrolled, but I have my salary was barely $1,000.00 
for I have made more money ~ made $800 in my spare time a year. It is now $2,400.00 a 
than ever before. I have although my work keeps me _ year. 3efore entering Radio, 
made more than $400 each away from home from 6:00 my work w: as more or less a 
month and it really was your A.M. to 7:00 P.M. Every  drudgery—it is now a_ pleasure. 
coursethatbrought metothis. I word I ever read about your All of this is the result of the 
can’t say too much for N.R.I.” course I have found true.” N-R-I. training and study. You 
J. G. Dahlstead, Radio Statio Mil I it _ got me my first important posi- 
| ahaa = n ilton I. Leiby, Jr., Top- tion.” H. H. Lance, Radio Sta 
KYA, San Francisco, Cal. ton, Pa. tion WOS, Jefferson City, Mo. 
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You Learn at Home in your Spare Time 
to be a Radio Expert 


Hold your job, There is no need for you to leave home. I will train 
you quickly and inexpensively during your spare time. You don’t have 
to be a high school or college graduate. My Course is written in a clear, 
interesting style that most anyone can grasp. I give you practical 
experience under my 50-50 method of training—one-half from lesson 
books and one-half from practical experiments with equipment given 
without extra charge. This unique and unequalled method has been 
called one of the greatest developments in correspondence Radio train- 
ing. N.R.I. pioneered and developed it. It makes learning at home 
easy, fascinating, practical. 


Learn the Secrets of Short Wave, 
Television, Talking Pictures, Set Servicing, 
Broadcasting, Etc. 


[ll give you more training than you need to get a job—I’ll give you 
your choice, and not charge you extra either, of my Advanced Courses 
on these subjects—(1) Television, (2) Set Servicing and Merchandis- 
ing, (3) Sound Pictures and Public Address Systems, (4) Broadcast- 
ing, Commercial and Ship Radio Stations, (5) Aircraft Radio. Ad- 
vanced specialized training like this gives you a decided advantage. 


Your Money Back I£ You are Not Satisfied 


I will give you an agreement in writing, legal and binding upon this 
Institute, to refund every penny of your money upon completing my 
Course if you are not satisfied with my Lessons and Instruction Service. 
The resources of the National Radio Institute, Pioneer and World’s 
Largest Home-Study Radio School stands behind this agreement. 


Find out what Radio offers. Get my Book 


One copy of my valuable 64-page book, “Rich Rewards in Radio,” is free 
to any resident of the U. S. and Canada over 15 years old. It has started 
hundreds of men and young men on the road to better jobs and a bright 
future. It has shown hundreds of men who were in blind alley jobs, 
how to get into easier, more fascinating, better paying work. It tells 
you where the good Radio jobs are, what they pay, how you can quickly 
and easily fit yourself to be a Radio Expert. The Coupon will bring 
you a copy free. Send it at once. Your request does not obligate 
you in any way. ACT NOW. 


J. E. SMITH, President 
Dept. 3AR, National Radio Institute 
WASHINGTON, D. C. 


Experienced 
Radio Man Praises 
4 N. R. I. Course 


La 


“Before taking your course, I had 
worked at Radio for over seven 
years, doing quite a bit of servic- 
ine, but I realized that IT was in 
need of better training. From the 
first lesson on I began to understand 
points that had had me wondering. 
I would not take many times the 
price it has cost me, for the knowl- 
edge IT have gained. In a period of 
nine months, I have made at least 
$3,500.” C. J. Stegner, 28 So. 
Sandusky St., Delaware, Ohio. 


--- Mail Coupon Below 
for Free Book of Facts and Proof ; 


I'll send you a Free Lesson to prove 
that my Radio Course is easy, practi- 

‘ cal. That’s how confident I am_ that 
eve VIEW I can train YOU at home in your 
RADIO spare time to become a Radio expert. 
Only my students could have this book 
in the past. I KNOW that when you 
see it, read it, examine it you will 
be delighted with its clear, simple way 
of teaching Radio. I KNOW-—hbecause 
I have ALREADY trained thousands 
of men. Many of them with not even 
a grammar school education, and no 
Radio or electrical experience, have 
become Radio experts and earn two 
or three times their former pay. Mail 
the coupon now. 


a BiRD's 
OF 


SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 


My Course is not all theory, 
6pecial Radio equipment 


Ml show you how to use my 
or condvctin nents “ 
building circuits which idlu-trote wp dep fol ty “oe 
in such well-known sets us W esti . 

7 ig) oure 
Philco, R. C. A., Victor, Majestic, and others. You wor 


@t home easy, interesting, fascinating, intensely practica 
a You learn how sets work, why they work. bow to muke 
iit them work when they sre cut of erder.” Training like 
Ue this shows up in vour pay envelope— when you eradu- 
ate you have had traininy and experietice—you're 

not simply looking for a job 


¥ wh ) ze 
« * experience. vay AO eee One 


With N. R. TI. 
equipment you 
learn to build and 
thorouchly under- 
ftund set testing 
equipment you 
ean use N. R. I 
eanipment in vour 
anere time service 
work for extra 
money. 


Clip and mail NOW for 
FREE INFORMATION 


J. E. SMITH, President 
National Radio Institute, Dept. 3AR, 
Washington, D. C, 


Dear Mr. Smith: I want to take advantage of your 
Special Offer. Send me your Sample Lesson and your book 
“Rich Rewards in Radio,” which points out the oppor- 
tunities for spare time and full time jobs in Radio and 
your famous 50-50 method of training men to become 
Radio Experts through home study. I understand this 
request does not obligate me. 
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ANY thousands of our readers 
i will be looking to this issue of 
Rapio News for inspiration during the 
Christmas holiday and New Year's sea- 
son, and it is fitting that we should 
look back over the year 1932 to con- 
sider the benefits that radio has brought 
to us all. Not only has it helped while 
away idle moments, in entertainment of 
all aural sorts, but it has contributed 
considerably to our education. It is 
true it has made us laugh, but it has 
also given us drama, has relayed, di- 
rectly to our ears, first news of impor- 
tant events, has kept us “up” on sports, 
has told us of exploration in far parts of 
the world, has brought us lectures and 
other enlightening talks on all subjects 
from the latest developments in science, 
through the gentle art of housekeeping, 
how to cook, what to buy, how to speak 
foreign languages and in fact all of the 
very general information 
necessary to modern liv- 
ing conditions. 


It has brought to our 
ears the details of the 
greatest political cam- 
paign that has ever been 
waged over> the air or-* 
through any medium. It 
has been the medium for 
arousing our citizenry. to 
the greatest political 
demonstration ever given 
at the polls. It has been 
the prime > factor in elect- 
ing our new President to 
ofiice for the next four 
years. It has been es- 
tablished as one of the 
leading channels for free 
speech. It has been one of the leading 
factors of cheer and encouragement in 
the home during world-wide depression. 
Now it is with us, helping us to raise 
ourselves once more to the path of 
sbagna It has been of inestimable 

ilue in unemp loyment drives in getting 
hel lp for those in need. It has stuck with 
us during our time ef trouble and we 
mean to carry its development forward 
to make it an even greater boon to hu- 
manity in increasingly better times. 


So wuvcu for looking backward. What 
about the present and the future? In 
this holiday season, what better gifts 
could we make to the members of our 
family, to our growing children, to our 
friends, than to provide them with a re- 
ceiving set for their own personal use? 
What better gift could we offer to a 
friend than a cemplete receiver? The 
present prices of the smaller sets make 
them admirable gifts for our children— 
a midget for our son’s or daughter's 
room so that they may listen in to a par- 
ticular broadcast that does not interest 
other members of the family. The 


editor has four such receivers in his own 
home and on many occasions they are 
all working at the same time 


behind 


closed doors; 
true during the” recent political cam- 
paign, when one member of the family 
wanted to listen to one event that did 
not interest others, etc. 


Or it is quite possible that some of 
our readers might like to build a re- 
ceiver for a friend or a relative, with 
less financial expense. In this issue will 
be found full constructional details for 
a set that is economical to build and 
that will give excellent reception results. 
It is called the “Economy Eight” and, 
as the name implies, this receiver em- 
ploys eight tubes in an improved circuit 
design. 


Or again, an excellent gift might be 
a complete set of tubes, an auto radio 


set; these will be found well represented 
in this issue. Another admirable 
mas gift would be a vear’s subscription 


hrist- 


to Rapio News. It might be given to 
a friend interested in radio or to a 
member of the family following radio 


It zs true that radio is to 
play an increasingl important part in 
our lives, and everyone should know 
something about its fundamentals. 


: 
as a hobby. 
play an increasingly 


Anxp now looking toward the future, 
what has radio in store for us during 
the coming year? It is predicted that, 

with the wonderful development in radio 
es. receiving sets oftered to the pub- 
lic during 1933 will be more efficient, 
will reach out to yoni distances and 
will give better tone quality than ever 
before. New types of circuits, espe- 
cially in amplification, are making radio 
receivers more powerful and at the 
same time simpler to handle and oper- 
ate. The loudspeaker is coming in for 
it share of development and radio re- 
ceivers will have a better chance to 
show their ability through these im- 
proved reproducing devices. 


x x * 


MAN-MADE static is slowly being con- 


1933 
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The Editor—to You 


es pecially has this been 


quered and inductive interference is 
surely bowing before the technical on- 
slaught of the filter experts, and the 
antenna lead-in designers. Fading of 
radio signals will be a thing of the past 
in the new sets of 1933, for the new 
automatic volume-control devices com- 


pensate for it without human aid. The 
new automobile radio receivers work 
without additional batteries and are 


easily and quickly installed in all makes 
of cars. The short-wave and_ ultra- 
short-wave fields will be further ex- 
plored and developed and receivers are 
now on the market for listening in, at 
almost any time, to foreign broadcasts 
which can be received with a volume 
and clarity more than comparable to 
local reception of a few years ago. 
Radio has finally linked the whole world 
together and signals from the Antipodes 
are brought to our ears clearly and 
loudly in approximately 
one-seventh of a second 
—about the time it takes 
for one to blink his eyes. 


It is predicted that in 
1933 the radio service- 
man wil be the backbone 
of sales and service for 
the radio industry. He 
is now looked upon as 
the radio listener’s men- 
tor and guide both in pur- 
chasing radio equipment 
and in keepingit in proper 
repair. In the coming 
twelve months it is esti- 
mated that he will service, 
in America. well over two 
million old sets. replacing 
tubes, batteries, loud- 
speakers and other accessories wherever 
needed. It is estimated that he will be 
directly responsible for the sale of a 
million receiving sets and approximately 
ten million tubes. Service work in gen- 
eral will be of a eg standard and 
listeners will therefore be able to get 
good reception of a aneas at all times. 
And the broadcasters promise us im- 
proved programs, more human interest, 
more spot news and other worth-while 
material coming over the air. 


THE photograph on this page, which 
is provided through the courtesy of 
the American-Swedish News Exchang 


shows a man ysing the radio to “beg” 
for clothes and shoes—but not for 
himself. He is Prince Gustaf Adolf. 


oldest son of the Crown Prince of 
Sweden, broadcasting a request to col- 
lect these articles of wearing apparel 
for the benefit of the unemploved 


mM 
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5 Your Favorite Radio Artist-—Are They ‘Entertainers or Salesmen? 
3 Everyone knows the great part that radio advertising has played in American broadcasting up to 
EY the present time. Under this system the foremost artists of the air are paid by the manufac- 
, turers of various products advertised by these programs. The question therefore arises whether 
or not the artists are true entertainers or merely entertaining salesmen. It seems apparent that 
( their role as entertainers must come first in order that they interest their listeners so that their 
{ advertising and salesmanship, if any, are to produce results. 
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7 HERE’S 


MONEY IN THE AIR 


Just how is radio advertising accomplished and how does it 
affect radio broadcasting in the United States? Some interesting 
facts that bear importantly on these questions and _ their 
solutions are brought to light for the benefit of our readers by— 


HE growth of broadcast ad- 
vertising in the United States 
has been tremendous. With- 
in the brief period of radio’s existence the vast 
amount of time sold on the air and the large incomes 
derived therefrom have earned for broadcasting a secure 
footing under the classification of “big business.” 
This progress was by no means an easy achievement. 
Station operators and owners had a real job to develop 
and nurture the new field. 


Merle S. Cummings world, the question has frequently 


arisen as to whether the broadcasters 

were neglecting public service, uplift, 
education, entertainment and general interest in their 
quest for the sponsor’s dollar. 

The United States Senate, through a resolution submitted 
by Senator Couzens, on January 7, 1932, ordered the Fed- 
eral Radio Commission to make a survey and report to the 
legislative body on the use of radio facilities for commer- 

cial advertising. 


There were no precedents 


The resolution sought in- 


to follow. Obstacles arose 
everywhere. And after the 
Jong-sought goal of a profit- 
making enterprise was 
achieved, the stations found 
that in addition to compe- 
tion amongst themselves, 
they were looked upon by 
many news publishers as 
invaders in the field of ad- 
vertising. Yet, broadcast 
advertising soared and, 
even through the depres- 
sion years, the gross 
amount of time sold kept 
climbing consistently 
higher. 

In broadcast advertising, 
America has obtained and 
maintained world leader- 
ship. In the few other na- 
tions where commercial 
broadcasting is permitted, 
radio authorities look to 
the United States for for- 
mulas and rules for making 
their own broadcasting sys- 
tems successful. 

Yet, despite this achieve- 
ment in the commercial 
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formation on the feasibility 
of Government ownership 
and operation of stations. 
It sought plans to reduce, 
limit, control and, perhaps, 
eliminate the use of radio 
for advertising. It also 
sough definite information 
on the use of radio for edu- 
cational purposes. In addi- 
tion, it requested a vast 
amount of statistical data. 

On June 9, 1932, the 
Federal Radio Commission 
transmitted its report in 
accordance with the resolu- 
tion. The Commission had 
previously mailed question- 
naires to 607 stations and 
received replies from 583 
that could be used for the 
report. 

The report disclosed that 
actual investments in 
broadcasting as of Decem- 
ber 31, 1931, totalled ap- 
proximately $48,000,000. 
During 1931, gross receipts 
amounted to $77,758,048.79 
and gross expenditures 
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MUSIC’S GOLDEN 


The tinkling sounds of money are musical to ordinary ears, but the radio advertiser has a different version; he knows 


that music—good music—means money in his pochet. 


STREAM FLOODS THE 


ETHER 


Therefore the broadcast studios should be the source of the finest 


music in the air—if the advertisers’ viewpoint is correct 


amounted to $77,995,405.68. The latter sum included $20,- 
159,656.07 for talent and programs, $16,884,436.91 for regular 
employees, $4,725,168.23 for equipment, and $36,226,144.47 for 
miscellaneous expenditures. 

With the exception of forty stations owned directly or indi- 
rectly by states or municipalities, all of the stations are pri- 
vately owned and operated. The stations are divided into four 
general classes: “local,” “low-power regional,” “high-power 
regional” and “clear channel.” Of the 607 stations, only 389 
are authorized to operate simultaneously at night. 

The report divides programs into two cClassifications—com- 
mercial and sustaining. The two types are defined as follows: 

“A commercial program is a program presented by the sta- 
tion for profit. It is sponsored usually by a person or cor- 
poration engaged in either the wholesale or retail of merchan- 
dise with a view of gaining the good will of listeners and of making 
direct sales. The program content usually consists of either or- 
chestra, song, drama, symphony, opera or variety, interspersed 
with sales talks or a description of the commodity advertised.” 

“A sustaining program is a program presented by the station 
without compensation and at its expense. Its purpose is two- 
fold: (1) It serves as one method 


phony, opera, variety, literature, science, politics, news, sport 
or special events.” 

Of the total time used by 582 stations during the survey, 12.52 
percent was used to broadcast educational programs of which 80.04 
percent were sustaining. Of the total programs on the air over the 
582 stations, 36.14 percent were used for commercial programs. 

A group of 187 stations was affiliated with companies en- 
gaged in chain broadcasting. It is mentioned that, through 
chain affiliations, stations procure program material of national 
as well as local interest. This method also brings the best 
talent of metropolitan centers to local stations. The two 
largest chains are the National Broadcasting Company and 
the Columbia Broadcasting System, both maintaining head- 
quarters in New York. Both the NBC and the CBS own, 
finance, lease or operate several stations in various parts of 
the country. The remaining stations are affiliated with the 
networks through special agreement. 

The report states that any plan for the elimination of adver- 
tising from the air would, if adopted, destroy the present system 
of broadcasting. The statement is based on the premise that 
the present system of broadcasting will be retained. It was 

explained that any plan to reduce, 


whereby the station can qualify under 
the public interest clause maintained 
in its license and (2) it serves as a 
method by which the station seeks to 
enlarge and hold its audience and 
thereby increase the value of time 
available for commercial programs. 
The program content usually consists 
of either orchestra, song, drama, sym- 


limit and control the use of radio fa- 
cilities for advertising to a specific 
amount of time or to a certain per- 
centage of the total time used by the 
station, must have its inception in 
new and additional legislation which 
either fixes and prescribes such limi- 
tations or specifically authorizes the 
Commission to do so under a general 


BROADCAST COVERAGE 
Above is a map of the Co- 
lumbia Broadcasting System 
chain throughout the United 
States. At left and right, re- 
spectively, are the Red and 
Blue chain networks of the 
National Broadcasting Com- 
pany 
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standard prescribed by that leg- 
islation, The report explains this 
point as follows: 

“While the Commission may 
under the existing law refuse to 
renew a license to broadcast or 
revoke such license because the 
character of program material 
does not comply with the statu- 
tory standard of public interest, 
convenience and necessity, there 
is at present no other limitation 
upon the use of radio facilities 
for commercial advertising.” 

In order to find whether it 
would be practicable and satis- 
factory to permit only the. an- 
nouncement of sponsorship of 
programs by persons or corpo- 
rations, the Commission wrote 
to agencies placing time on the 
two networks, asking for their 


7100 


614 612 


603 599 


educational value and rich in en- 
tertainment only in a degree mea- 
sured by the revenue derived 
from the sale of time for purposes 
of commercial advertising.” 
This comparison with news- 
papers is not readily relished by 
publishers who cannot see a fair 
basis for such comparison. 
Firstly, a newspaper is published 
entirely at private expense. The 
ink, the paper, the mechanical 
plant and all circulation facili- 
ties must be handled privately, 
entirely financed by the pub- 
lisher and not infringing on pub- 
licly owned rights or property 
anywhere. The radio station, on 
the other hand, produces pro- 
grams at its own (or sponsor’s) 
expense and broadcasts into the 
publicly owned and government- 


opinions on this matter, 
The Commission’s comment, 
in part, on this matter follows: 
“The American system of 
broadcasting is predicated upon 
the use of radio facilities as a 
medium for local and national 


advertising. Upon this use depends the quantity and quality of 
commercial and sustaining programs. The competition between 
advertisers insures the employment of the best talent available 
The commercial 
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BROADCASTING STATIONS IN THE U. S. 


This chart prepared by the Federal Radio Commis- 
sion shows the varying numbers of broadcasting sta- 


and a variety in kind of commercial programs. 


programs furnish the principal source of revenue to stations. The 


quality and character of sustaining 
programs are dependent upon the rev- 
enue received from the sale of time 
for commercial advertising purposes. 
The daily newspaper furnishes a par- 
allel: A newspaper can be sold to 
the subscriber at a cost greatly under 
the cost of production because it is 
used as a medium for advertising, and 
what it contains of a news, educa- 
tional, literary and entertaining value 
depends almost entirely upon the rev- 


The 


tions from 1922 to 1932, inclusive 


HOW THE AIR IS USED 


chart below shows classifications of the 


uses that the ether is put to hourly, day and 
night, during a representative week at the 


height of the season last winter. 


The chart 


is based upon reports from 582 broadcasting 


Stations in the United States 


controlled atmosphere. The 
stations’ only expense is “getting 
the program out.” The station 
must make no provision for see- 
ing that the programs are re- 
ceived. The newspaper, how- 
ever, must be distributed 


through well-organized channels in order to be successful. 

If a reader dislikes a newspaper, he can cease buying it. If 
a listener dislikes a program or station, he can tune it out. 
But the unwanted program or station may continue to function 
on the public channel that may be used for better programs 


as far as public welfare is con- 
cerned. 

Of course, the agencies were vir- 
tually unanimous in opposing any 
limiting or curtailing of commercial 
announcements. Their reasons were 
based on good business logic and 
sound common-sense reasoning. It 
was pointed out that the object of 
the air advertiser is to sell more 
merchandise. To the sponsor, radio 
is just another advertising medium 


enue received from the sale of space NUMBER OF STATIONS that should be in the same category 
for advertising purposes. Similarly, a _— ma « a as newspapers, magazines, billboards, 
radio broadcast station can present —_ car cards, etc. The mere announce- 
sustaining programs that are of great I ment of (Continued on page 444) 
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A HOME INSTALLATION 


Antenna of the “L” type, using a transposed lead-in. 

The transmission line is carried down to a window 

avhere it terminates in a 2-foot twisted pair extending 
from the window to the receiver 


HOSE who are experienced in short-wave reception 

have come to appreciate the fact that the short waves 

have outstanding advantages. So far as DX work is 

concerned, for instance, reception from all parts of the 
world is practically an every-day occurrence with any really 
good short-wave receiver. Also static is less troublesome in 
these lower ranges. As against these advantages there is one 
factor which becomes much more important on the short 
waves than on the broadcast band, and that is found in the 
greater susceptibility to certain types of noise, and particu- 
~* President, Lynch Mfg. Co., Inc. 


THE HORIZONTAL DOUBLET 


Figures 1 and 2. Suggested arrangement is shown in Fig- 

ure 1. This type of antenna offers directional characteris- 

tics as indicated in Figure 2, where the broken lines indicate 
the approximate shape of the field of greatest pick-up 
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An Effective 


FOR REDUCING 


The author offers suggestions 
and discusses their relative 
to noise-reducing 


larly to man-made _interference. By Arthur 

In introducing this discussion it is 
well to call attention to certain 
thoughts concerning antenna equipment. The ideal antenna is, 
of course, one Wuich wiil pick up maximum signal voltage with 
a minimum of noise and interference. Both the lead-in and 
the antenna proper require special consideration and treatment 
if best results are to be obtained. The lead-in serves its pur- 
pose best when it is simply a transmission line and is so 
designed that it is incapable of picking up electrical impulses 
of any kind. The collection of radio energy should be the 
function of the antenna proper. 

Inasmuch as a great deal of the interfering noise of the 
“man-made” variety has its point of origin close to the ground, 
it is desirable to have the entire collector system well up in 
the air, dispensing with the ground entirely. Thus the doublet 
type of antenna is one of the recommended types, when con- 
nected as shown in Figure 1. The two wires of this arrange- 
ment provide the two sides of the collector system, and the 
whole is therefore much less likely to pick up noise from 
sources on or near the ground and with limited fields. The 
conventional L type antenna with a single-wire lead-in and 
ground connection, on the other hand, has the overhead wire 
and the ground as the two sides of the collector system. 
Noises arising in the house, on the roof of which the antenna 
is erected, therefore constitute the filling for what we might 
call “an ethereal sandwich.” Being directly within the field 
of the antenna, they are picked up with considerable strength. 
In addition to this, the single-wire lead-in constitutes part of 
the collector system and, as it runs directly into the house, 
naturally tends to pick up noises from the house wiring sys- 
tem, telephones and the like. 

Reasoning along these lines, the logic of dispensing with the 
ground as a part of the antenna system is quite apparent. Also 
the need for avoiding pick-up by the lead-in is equally obvious. 
Actually, of course, a two-wire lead-in, whether it be of the 
parallel or of the transposed varieties, does pick up both signal 


INVERTED “L” ANTENNA 


Figures 3 and 4. The transmission line is identical with 

that of Figure 1, except that one of the transposed leads is 

left open at the top end. This type of antenna is in some 
instances directional, as indicated in Figure 4 
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S.W. Antenna 


INTERFERENCE 


on various types of antennas 
merits. Special attention is given 
lead-in systems 


H. Lynch* and interference, but the two wires 
pick these voltages up 180 degrees 
out of phase. The pick-up from 

both is impressed across the coupling coil at the receiver, 
where they partially cancel out, leaving the voltages picked up 
by the antenna proper to be transferred to the receiver cir- 
cuits. The advantage of the transposed lead lies in the ten- 
dency of local interterence to be picked up with equal inten- 
sity by the two wires so that the amount of voltage impressed 
on the coupling coil from each wire will be more nearly equal 
than would be the case if the two wires were parallel and one 
was closer to the source of interference than the other. Thus 
the transposed lead results in more complete cancellation. 

These methods of antenna improvement do not constitute 
a cure-all for noise, and it is well to point out this fact lest 
readers be misled. Powerful interference noise which has its 
source some distance from the antenna system will naturally 
be picked up by the antenna proper just as will the desired 
signal. But the systems described in this article will in most 
cases result in material improvement in signal-to-noise ratio, 
because much of the troublesome noise either has its source 
within the immediate vicinity of the receiver location or is 
brought into this vicinity by the electric light or telephone 
lines and should therefore be greatly attenuated by the sys- 
tems discussed here. 

A study of the various types of antennas which can be 
erected in congested areas, with the least expense and with the 
best possible results for the particular service required, leads 
us to the selection of one of three fundamental types, with 
possible variations to suit special requirements. Where the 
space permits, the use of the horizontal doublet, with a trans- 
posed transmission line lead, is just about the ideal type. 

As shown in Figure 1, this antenna is made of two single 
wires of equal length, run in a straight line, or 180 degrees 
apart, separated from each other by suitable insulators and as 
thoroughly isolated from all surrounding objects as possible. 
The dimensions and the general instructions for the erection 


TRANSMISSION LINE COUPLER 


Figure 5. This coupling unit is indicated in schematic form 

at lower terminals of lead-in, Figure 1. It is intended for 

insertion in antenna coupling coil of receiver, to be used in 
place of the regular primary 
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A DIFFICULT RECEPTION LOCATION 


The antenna and transposed lead-in system is located 

in New York City and is part of the equipment of a 

commercial short-wave receiving station to which depend- 

able foreign reception is imperative. The antenna is of 
the horizontal doublet type shown in Figure 1 


of an antenna of this type are given in the drawing. It is best 
to figure on permitting the antenna to come no nearer than 
twenty feet from the roof, or any grounded object over which 
it must pass, such as barns, trees, tin roofs, etc. If moving 
the antenna to one side or the other a slight amount will 
avoid the necessity of having it pass over some object, it is 
desirable to do so even though this may result in increased 
length of the lead-in. The doublet will be so much_bet- 
ter than the ordinary type of antenna that you will never 
notice the very slight loss which (Continued on page 439) 


NON-DIRECTIONAL CAGE 


Figure 6. This type of short-wave antenna is said to offer 
efficiency superior to that of the inverted “L” type, but is not 
as effective as the doublet of Figure 1, The insert shows one 
of the insulating spreaders used in 4-wire cage construction 
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PART OF THE RADIO WRECKER FLEET 


Two of the tow-cars in which the author installed short- 
wave radio receivers to enable them to pick up police 
areck reports in order to locate tows 


By Robert M. Hyatt 


AM a garage man. And while the wolves of “depression” 

howl dismally all around me, my business continues to 

grow steadily. Its amazing growth has been the subject 

of much talk among our fraternity. How to account for 
this excellent business when that much lamented and elu- 
sive thing is not supposed to exist these days? Simple—radio! 
Radio on my tow-car, radio in my office. 

Undoubtedly I am one of the first—if not the first—to start 
this new and very satisfying use for radio. Since installing a 
short-wave set on my first tow-car, several other garages that 
I know of have equipped their cars. The owners are unani- 
mous in their praise of the efficiency of such equipment. 

How has my radio tow-car helped me increase my business? 
Listen. I will first tell you of my start in the garage business, 
and how radio saved the day for me. For six years I had 
worked in garages, the last two in the capacity of service man- 
ager. 1930 was a bad year, as I know all will agree. No 
business; men’s wages being lowered steadily. The complaints 
of dissatisfied customers invariably fell upon me. I was pretty 
tired of the same old thing. 

I suppose it’s because I have always been conscientious and 
particular about the kind of work I turn out, that was building 
up the reputation I now enjoy. My customers know this and 
depend upon me solely, and my following of “personal” cus- 
tomers—those that come into the shop demanding that I work 
on their cars personally—is large. 

Feeling certain of the support of all my old customers, I 
decided to start a garage of my own. I rented a small build- 
ing near the garage I had just left. 

Most of my friends knew of my venture ere it was a reality 
—and the rest of the city learned of the opening of “Chuck” 
Hyatt’s Garage that night, in the newspapers, handbills and 
cards. 

Two good men comprised my force to begin with. Things 
went fine for the first 
three weeks; the place 
was full—cars owned by 
friends mainly, with an 
occasional wreck at 


HOW THE INSTALLATION IS MADE 


This diagram shows the various essential parts of the equipment and the complete repair job on 
how they are arranged in the tow cars 


S-W Radio 
for 
‘Tow-Cars | 


A new opportunity for serviceman— 

installing radio as an adjunct to the 

garage business. The author’s success 

with this scheme should make excellent 

sales talk for those interested in selling 
and installing the equipment 


greatly reduced rates, as my competitors had done and were 
continuing to do. This practice is fast becoming the bane of 
reliable service and good business in all lines. I merely an- 
nounced my opening. 

I have always contended that good work justified reasonable 
charges. My policy is Keep Your Customers for Future Ser- 
vice, not hook ’em before some one else does, depending on a 
run of suckers. That won’t last. (Radio servicemen, note!) 

But business was getting worse. I laid off one man. It 
began to look like I’d have to let the other one go, when I got 
the Big Idea that has proved so thoroughly remarkable, that 
has pulled my ebbing business from certain failure to one of 
enviable proportions in a few months. 

I knew folks were driving just as much then as before this 
so-called “depression,” and they were having just as many— 
more—wrecks. How to get that wreck business first was the 
problem. 

Radio! There’s the secret. My place is full of wrecks now. 
I continue to get them for repair—by radio! 

I installed a short-wave set on my old Lincoln tow-car. I 
knew that a hundred-odd radio-equipped police cars were 
cruising around here day and night, reporting, among such little 
things as family quarrels and friendly murders, a lot of auto- 
mobile wrecks. In this man’s town, whichever tow-car reaches 
the wreck first, gets it—unless the owner of the car has other 
plans. But how’s a garage to find out about these wrecks un- 
less someone calls in to them? There you are; no one had 
to call in. The police department did all that; I picked it up 
at my shop. 

With my tow-car radio turned on (especially at night), re- 
ceiving these frequent police broadcasts, I would get news of 
the wreck before any of the other garages—and be there 
pronto! 

Well, did this stunt work! The first night I got “flashes” of 
four wrecks, secured tow-in 
fees on two of them, and 


another one. What could 
be nicer? 


night, which we were 
fortunate in hooking 
from our many competi- 
tors. But work began 
falling off. We could 
not depend solely upon 
the customers of my ac- , \ 
quaintance. Of course, [Uy 
new ones turned up, but Min 
the first rush was over. 


“B” BATTERIES 


Of course, I didn’t get 
every wreck I went after. 
Occasionally the owners had 
their own garages in mind. 
But I did get the majority 
of them, which, without my 
radio, I would have never 
heard about. 

I secured a police permit 


REMOTE CONTROL 
“SHORT. WAVE 
- SET 


7 


for my short-wave set. In 


My newspaper adver- - \ + thus being first on nearly all 
tising held no special in- AERIAL ny DYNAMIC wreck jobs, I met more and 
viisiieniieasl aii more policemen, making 
(Continued on page 424) 


ducements; I offered no 
introductory work at 
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HREE thousand feet above the landing field cruised the 

Los Angeles, the pride of the Navy. On the airport a 

number of men are grouped around some equipment. 

An engineer speaks. Suddenly his voice, enormously 
amplified, thunders from the ground up into the air with 
terrific intensity. 

Words and sentences, which have been shouted upwards in 
the sky with the aid of this special equipment, have been 
received there three thousand feet above the ground. 

At another part of the landing field a radio receiving set is 
installed, which stays in continuous contact with the transmit- 
ter upon the huge airship. 

Commander Rosenthal radioed back to the ground station 
that, in spite of the altitude, the roaring of the motors and the 
thick blanket of compressed air, caused by the motion of the 
ship, every man on board 
heard the message clearly. 
An enormous distance to 
talk over—three thousand 
feet. Handicapped by the 
roar of the motors of the 
airship, by air currents and 
adverse weather conditions, 
the sound, as such, was able 
to penetrate this distance 
and to make an understand- 
able impression. Radio and 
electro-acoustics have made 
possible this task, without 
making first an intricate 
transformation of the sound 
into voice currents, modu- 
lating it at a radio fre- 
quency, transmitting these 
high-frequency oscillations, 
receiving them again and 
demodulating them, ampli- 
fying them and finally put- 
ting them through a second 
loudspeaker. 

Again the application of 
the radio principles have 
made possible an increase 
of the range of the human 
voice a thousandfold. Mod- 


THE ARTIFICIAL LARYNX 


Figure 1. At the left is the bridge containing slit openings 

through which the compressed air is caught. Held in the hand 

is the tongue with corresponding openings which vibrate back 
and forth controlling the air stream 
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The 
GIANT'S 
VOIC 


Describing a novel type of loud- 
speaker unit that employs a vibrat- 
ing grating or tongue controlling air 
impulses produced at high pressures 


By Irving J. Saxl, Ph.D. 


ern engineering thus creates a new method of producing sounds 
more penetrating than “Stentor’s” voice. 

How has this been done? 

Use has been made in this new development by Mr. C. F. 
Dilks, acoustic expert, of an experience which he remembered 
from an original research in the development of pipe organs 
he had previously made. By using certain principles of sound 
patterns useful in the construction of the registers and volume 
controls of powerful organs to electro-acoustical engineering, 
it was possible to introduce a new method into the range of 
loudspeaker design, adding to the classical methods a new pos- 
sibility and special applications. 

The physical principle is not quite new; it has graduated 
from the biological development laboratories of Mother Nature 
thousands of years ago. It is now found in the larynx in 
humans and in other mammals. Again we can learn much in 
observing the results, crystallized to a highly efficient form and 
performance, in the hard battle for the survival, results which 
are shown as well in the pressure-resisting structure of the 
armor of algae, as in the 
eye and ear of the mammal 
—and last but not least, in 
man’s sound organ, the 
voice box. 

The scheme for producing 
sounds by the human voice 
box is as follows: Air is 
compressed in the lungs. In 
releasing it, it passes the vo- 
cal cords in the voice box, 
putting them into vibrations 
which can be heard as dif- 
ferent sounds, the pattern 
of which can be modulated 
in the mouth and the dif- 
ferent cavities and reso- 
nating members of our sys- 
tem of speech. 

This method of producing 
sound is highly directional 
and very proficient. If no 
reflecting objects are found 
in the neighborhood, the 
sound travels, in a_ rela- 
tively small angle of radia- 
tion, out of our mouth. 
Vibrating air is blown out 
and its vibrations pass on 
to the surrounding medium 


ee te 
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SPEECH AMPLIFIER USED 
Figure 3. This photograph shows the type 
-50 push-pull amplifier with the connection 
panel and phonograph reproducer mounted 

on the front and top respectively 


within a considerable total volume. This ten- 
cency of a flow of oscillations in the air is 
important. The sound of a trumpet, which 
is also flowing oscillations of air, goes farther 
than the sound of a violin. 

In the violin a layer of air surrounds the 
vibrating body, takes these vibrations and 
carries them, elastically, to the joining air 
molecules. And a very similar action takes 
place with other vibrating instruments or 
membranes—as, for instance, used in loud- 
speakers. 

In the new system we are discussing we 
have an air column which is modulated acous- 
tically and which, due to its large amount and 
homogeneous consistency with the surrounding 
air, can easier transport the energy impulses 
impressed upon it to the outer medium. In 
addition, as the member which impresses these 
oscillations upon the flowing air column can 
be small, the only electromechanically con- 
trollable part can be kept small also. There- 
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fore only a small controlling energy is nec- 
essary and the oscillations produced are 
relatively free from inertia or resonance. 

The actuating member that controls sound 
and sound characteristics in this new system 
can be kept small and light, due to the fact 
that no big radiating surface is necessary. 

Figure 1 shows a picture of this organ— 
what might be called an artificial larnyx or 
voice box. As can be seen clearly, it consists 
of a bridge in which parallel lines are cut. 
Upon this bridge moves a small tongue with 
corresponding openings. 

The tongue itself is made of aluminum, 
which, as it has a specific weight of only 2.7, 
moves satisfactorily free from inertia—much 
more freely, certainly, than any one of the 
Lig membranes used on conventional types 
of loudspeakers. 


Operating Principle 

When the “tongue” moves back and forth, 
the openings of the bridge and of the tongue 
(“larynx”) move opposite each other, so 
that it is possible, with relatively very small 
movements of the tongue, to control a con- 
siderable total width of the openings. This 
device is, therefore, comparable to a valve. 
As in a valve, a small turn of the handle 
controls the opening through which a con- 
siderable stream of water or steam may flow. 
This bridge, with its little moving part, is 
therefore able to control, with very small 
motions of the tongue, a_ considerable 
amount of compressed air flowing through it. 

Currents of air passing through this con- 
trolling member will be readily stopped or 
given free way, according to whether the 
tongue covers the openings of the bridge or 
uncovers them. 

This is done, as shown in Figure 2, by an 
electromagnet which is fed from the output 
of a voice amplifier. In this illustration we 
see, on the left side, a magnet of the per- 
manent type. Moving between the pole-shoes 
and protruding to the right side, is the 


COMPLETE UNIT 
Figure 5. Compressed air enters below at the 
filter connection, while at the top is the out- 
let nozzle to which is connected the giant 
horn for projecting the sounds 
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oscillating “tongue” attached to the 
bridge. 

Standing over the bridge can be 
seen a tubing nozzle for the com- 
pressed air. Through this tubing a 
stream of air passes, coming from a 
special compressor. The three stages 
of this sound system parallel the hu- 
man speech system. The compressor 
acts as the lungs. The mechanical 
larynx sets sound waves into vibra- 
tion and converts them into audible 
sound, much as the human larynx 
does, with the exception that the 
stimulation comes electrically and 
not through nerve cells. The horn 
brings out and resonates the sound 
as the human mouth does. 


Input Amplification 


As the main amplification is 
reached mechanically by controlling 
the currents of compressed air, the 
electric energy necessary for the con- 
trol of the tongue can be reduced to 
a minimum. In the speech-amplify- 
ing equipment, only one type —24 
tube, one type —45 and two type —50 
tubes are used, in addition to a type 
-$1 rectifier tube. This equipment 
is shown in Figure 3, which gives a 
complete set-up with which the cur- 
rents produced by the pick-up of the 
phonograph, as well as by a micro- 
nhone, can be amplified and sent through the voice coil of 


Figure 4. 


he magnet. 

An interesting detail, an air filter, can be seen in Figure 4. 
It is important, for the efficient working of the unit, that the 
slits in the bridge and tongue remain constantly unchanged. 
if hundreds of cubic feet of air are passed 
valve will retain some of the dust 


Now, naturally, 
through a small valve, this 


AIR FILTER PARTS 
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FOR CLEANING AIR COLUMN 


This unit consists of a felt air cleaner inserted in a perforated tube and 
adjusted to extract impurities in the air in the compressed air stream before they are 
projected through the bridge and tongue 


and impurities contained in every air. These impurities may 
clog the openings in the artificial larynx, and this partial closure 
would affect both the total volume and the quality of the 
sound. The quality of the sound is influenced because these 
dust and dirt particles vibrate within the comb of the bridge, 
thus giving rise to unusual sound vibrations which have no 
direct relation with the movement of the tongue. And the 
volume suffers, of course, as less 
air is permitted to pass if the 
openings are not perfectly clean. 

It was, therefore, an impor- 
tant improvement in this devel- 
opment to put an air filter in the 
path of the gas stream. This 
filter simply consists of a per- 
forated tube, over which some 
interchangeable felt is wound, 
which tube is inserted in a part 
of the tubing before the air 
reaches the vibrating tongue, 
thus eliminating any impurities 
of the air. 


Multiple Units 


For increasing the acoustic 
power, a number of speaker 
units of this type can be used, 
all operating together on one 
gigantic horn. 

Figure 5 shows a close-up of 
a single reproducer unit. The 
compressed air enters from the 
lower part, passing through the 
filter and the vibrating air valve, 
which is controlled by the voice 
currents, and out at the top. 

The penetrating power of the 
voice of this speaker really is 
remarkable. Experiments have 
been carried on with twin- 
motored (Continued on page 441) 


DETAILS OF UNIT 


Figure 2. Illustration shows how 


bridge is mounted under air tube 
with tongue actuated by a perma- 
nent magnet motor 
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FIGURE 2. 
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New 


ass B Ampliher 


COMBINES HIGH POWER 


AND ECONOMY 


A HIGHLY PRACTICAL P. A. SYSTEM 


The low tube and operating costs, per unit of output power, mark 
the Class B amplifier as a distinct forward step in radio progress. 
This article introduces some of the newest equipment of this type 


ERETOFORE Class B= amplifiers 

employed such vacuum tubes as the 

-51, -49, -12D, -04A, -45, -11 and 

-10 types. The first tube in this list, namely, the -51 
type, is said to be capable of delivering up to 3000 watts of 
power output, and the —10 tube, the last-named, will deliver 
from 20 to 30 watts of audio power. However, to employ 
any one of these type tubes in Class B amplification it was 
necessary to make load curves based on a variation of the grid 
bias plotted against the resulting plate current to indicate the 
correct bias to be applied, in order to avoid serious wave-form 
distortion. 

It was further required 
that the ac. rectifier plate 
supply have almost perfect 
regulation to allow for wide 


*Kenyon Transformer Co., Inc. 


By S. L. Baraf* 


UNIVERSAL CIRCUITS 

Figure 3. The amplifier shown in Figure 2 is adaptable to the amplifier in Figure 1 

any type of input equipment. Various combinations are shown 

here, the transformer, T1, being the input transformer incor- 
porated ih the main amplifer 


changes in average current (due to variations 
in signal input), without effecting the applied 
voltage, otherwise the quality and the power 
output would suffer appreciably. 

With the introduction of the new -46 Class B tube and the 
-82 mercury-vapor full-wave rectifier, special audio-transformer 
coupling units were designed and the whole problem of Class B 
amplification has been greatly simplified, with a decided in- 
crease in efficiency and with a real saving in tube cost. 

The Class B amplifier described here, which may be con- 
structed by anyone having a fair knowledge of radio building, 
is a four-stage job using two —56 type tubes, three —46 type 
and one —82 type rectifier. 

The schematic diagram of 


shows the secondary winding 
of a high-ratio step-up input 
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transformer, T1, connected to a 
tapered 100,000-ohm potentiom- 
eter, R1, which serves as the 
volume control. The plates of 
the two —56 type tubes are cca 
nected to 250-ohm reactors, L2 
and L2, which makes possible a 
gain of at least three times that 
of an equivalent resistive load. 
The first -46 Class A tube, 
which is the driver stage, is 
coupled to a step-down trans- 
former, T2. Since this driver 
transformer is the critical link in 
Class B circuits, special care in 
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designed to handle the heavy 
peak current loads from these 
tubes The 15-ohm output wind- 
ing on this T3 transformer is 
tapped at 4 and 8 ohms and is 
therefore adaptable to numerous 
arrangements for parallel, series 
and series-parallel connections to 
voice coils of dynamic speakers. 

It is at once obvious to the 
sound installation engineer that 
two 30-ohm voice coils may be 
connected in parallel to the 15- 
ohm winding, four 15-ohm voice 
coils in paralel to the 4-ohm 


its design makes possible a high COMMERCIAL VARIATION winding or eight 15-ohm voice 
level of energy transfer to the coils in a series-parallel arrange- 
grids of the push-pull —46 tubes Figure 5. This unit differs from that of Figure 2 ment to the 8-ohm winding. 

without any appreciable distor- in that it employs transformer coupling through- The 500-ohm output winding 
tion. Low-resistance, minimum- out and has a different output coupling arrangement of this transformer T3 is used 


loss primary and secondary 
windings, a primary inductance 
higher than is required for conditions of maximum undistorted 
power output, and the choice of a step-down ratio such that 
whatever grid distortion may occur cancels out the plate circuit 
distortion of the output stage, are special design factors helping 
to realize such an accomplishment. 

It will be observed that the center-tap on the secondary of 
this driver transformer T2 is returned to ground. This is 
entirely in order, as the —46 tubes are connected for Class B 
operation in this output stage. Biasing resistors or separate 
bias batteries are not required, as the -46 tube practically 
operates at zero grid bias. 

At this point it might not be out of order to indicate the 
essential difference between 
Class A and Class B opera- 
tion. Class A amplification 
implies a condition of nega- 
tive bias, such that plate 
current flows without grid 
excitation, the output stage 
being essentially a repro- 
duction of the input voltage R4._ ~~ 
applied. Class B operation Ks 
implies a condition of posi- 
tive grid excitation, plate 
current flowing only when 
the grid is excited during 
the positive half of the sine 
wave delivered by the driver 
stage. 


The outputs of the two 


BOTTOM VIEW OF AMPLIFIER 
Figure 4. Showing the wiring of the amplifier pictured in 
Figure 2, with circuit as shown in Figure 1 


when one or more speakers are 

to be remote from the amplifier. 
This 500-ohm winding feeds through a twisted pair of leads to 
a 500-ohm winding on a transformer such as T7, shown in the 
parts list. There is a 15-ohm output winding on this trans- 
former T7, tapped at 4 and 8 ohms for connections to voice 
coils of dynamic type reproducers. 

The power transformer T4, used with the -82 type mercury- 
vapor, full-wave rectifier, is purposely designed to have a very 
low internal resistance. This is imperative, as the power sup- 
ply must take care of extreme fluctuations of current due to 
changing input signal levels, without affecting the constant 
voltage potentials of each audio circuit in the amplifier. To 
further improve the good regulation inherent in the power 
transformer, a low-resis- 
tance saturated input re- 
actor, L4, is used. This 
reactor maintains a _con- 
stant d.c. voltage with 
widely varying d.c. current 
loads. 

The second choke, L3, 
has a low d.c. resistance and 
its function in the current 
is to smooth out any ripple 
present in the first section 
filter. Its inductance is 
fixed for the normal load 
taken from a -46 Class B 
second-section filter. Dry 
electrolytic type condensers 
of 8 mfd. capacity are con- 


rhe St 


4867 


-46 tubes in push-pull are 
connected to the output Ci C2 C6 
transformer T3, which is 


nected across the output of 


C8 AND CO C10 each filter section. 


(Continued on page 442) 


FIGURE 1. THE SCHEMATIC CIRCUIT DIAGRAM 
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Ftow to Build the 


ECONOMY 
“HIGHT” 


Here is a new receiver using the latest 
tubes in improved circuits that should 
be of particular interest to the set 
builder who wants to try his hand at 
making a set that will perform “big” 


RESENT conditions have served 
to emphasize the fact that there 
has been a constant trend towards 
simplification in radio design, so that it is now possible 
to construct an eight-tube a.c. receiver, such as the one de- 
scribed in this article, in less time and with greater ease than 
was formerly possible in the case of a three-tube battery set. 

As to cost, home-built sets are tax free, and, moreover, there 
has been a radical reduction in the cost of quality radio com- 
ponents. To illustrate this point, the Economy Eight de- 
scribed here can be built for only $13.75. 

This receiver has practically everything one would want in 
a radio set. The three cardinal radio virtues—excellent tone 
quality, sharp tuning and high sensitivity—are all present. 

For example, high radio-frequency amplification and extreme 
selectivity are absolutely necessary. Unfortunately, these fea- 
tures are sometimes accompanied by modulation distortion and 
cross-talk unless special precautions are taken. Through the 
use of the new type -58 variable-mu pentodes in the radio- 
frequency stages, extreme sensitivity and selectivity are pos- 
sible and, still, cross-talk and modulation distortion are prac- 
tically eliminated. This desirable result is accomplished be- 
cause of the long 
“cut-off” charac- 
teristic of the -58 
type tube. 

Then again, high 


By Hubert L. Short* 


DETAILS OF SOME SPECIAL CONNECTIONS 


The drawings below give exact data on some of the important points in wiring 
for coil and transformer connections 
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sharp tuning, through careful attention to 
various factors of circuit design. 

An analysis of the circuit of the Econ- 
omy Eight will give a clearer conception of the many reasons 
for its unusual superiority. At the present time there are two 
main circuit classifications—the superheterodyne and the tuned- 
radio-frequency circuit. Each of these types has its particular 
advantages and there is no denying the undoubted popularity 
of the well-designed ‘“‘superhet.”” On the other hand, the tuned- 
radio-frequency circuit has stood the test of time, and through 
the application of recently developed vacuum tubes, improved 
r.f. transformers and other new components, it can accom- 
plish almost anything that the superheterodyne can do. Fur- 
thermore, it is free from harmonics and image or “double 
spot” selectivity. Most important of all, from the set builders’ 
standpoint, the tuned-radio-frequency receiver is easier to ad- 
just when completed, since there are no intermediate trans- 
formers to “peak,” nor other complicated processes to be 
mastered. 

This explains a few reasons why the tuned r.f. circuit was 
selected for the Economy Eight receiver. There are three 
tuned r.f. stages, each employing a type —58 tube. The detec- 
tor stage, utilizing 
a type —57 tube, is 
also tuned, so that 
there are four 
tuned circuits. A 


selectivity is often 


four-gang .00035 
mfd. variable con- 
denser is used. In 
other words, single- 
dial control is at- 
tained merely by 


TO GROUND. 


—P . 
accompanied by Dy crio — 
the cutting of side wal = 
bands, with conse- aye | qo © 
quent impairment ) n ‘—<_ Ig 
of tonal quality. 0 2 BLANK =——H 3 
In the Economy 23 P36 To PLATE lr —- 
Eight, realistic 6 8 wast TP 
tone quality has oem wh deci 


ne TO PLATE 
been retained, ~ CONNECT THE ANTENNA ~80 
. > ¢ TO PLATE AND THE B 
spite the unusua y TERMINAL TO GND. ON 


THE ANTENNA COIL Lf 
COIL CONNECTIONS 
FOR L4,L2,L3,L4. 


Whole- 


Radio Service. 


*Engineer, 


POWER TRANSFORMER 


CENTER TAP 


turning the full- 
range vernier dial. 
For convenience 
in making adjust- 
ments, two of the 
small trimmer con- 
densers are located 
on the top deck of 


COPPER RED 
TO GRID TRACER 
OF v7 T 


AUDIO TRANSFORMER 
Te 


sale 
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the chassis at the right 

of the four-gang con- BPi BPe Ji Je 
a ¥ 


denser and the two 


405 


The rotable arm of 
C20 the potentiometer is 
connected to ground. 


others are similarly lo- This method gives 
cated at the left. V4 Cel smooth, even control 
Since the type -57 of volume from a whis- 
tube has been designed L4Aa--"7 per to the maximum 
primarily for use as a V7 volume obtainable. 
biased detector, it V3— Incidentally, the 
functions perfectly in V6 power switch, SW1, is 
this circuit position. L3— mounted on the vol- 
The shield arrangement V8 ume-control potentiom- 
in the dome is an im- vo— eter as an integral part 
portant feature of this ; V5 of that unit, and both 
tube, since it permits Le - are controlled by the 
a decided reduction in same knob. The pin- 
the output capacitance. oT ae jacks, J1 and J2, in the 
Other advantages are grid-return circuit of 
high transconductance the detector tube, pro- 


and plate resistance 
and the sharp plate 
current-grid bias ‘‘cut- 
off” necessary for sen- 
sitive detection. 

This tube delivers a 
large audio-frequency 
output voltage with a 
relatively small r.f. in- 
put signal. In accord- 
ance with best modern practice, linear power-detection is used. 

The antenna coupler and the three r.f. transformers are espe- 
cially designed for use with the new type tubes. They are of 
low-loss construction and are accurate. Since the four-gang 
condenser is also extremely precise, very little adjustment of 
the trimmers is necessary. The four coils are individually 
shielded by means of cylindrical aluminum shields. The three 
type -58 r.f. tubes and the type —57 detector tube are also indi- 
vidually shielded. Ventilated tube shields are used, especially 
designed for the new type tubes. 

In addition to adequate shielding, the various portions of 
the circuit are carefully isolated by suitably by-passed rf. 
chokes or resistors. Volume is controlled by means of a tapered 
Electrad potentiometer connected in series in the cathode cir- 
cuit of the three r.f. tubes. Minimum bias is maintained on 
these tubes by means of the voltage drop across the 400-ohm 
resistor, R2. As shown in the schematic diagram, one end of 
R1 is connected to the fixed resistor, R2, while the other end 
is connected to the antenna primary and antenna binding post. 


R1-SW4 


THE COMPLETE 


TOP VIEW OF THE 


Here is shown the placing of the various parts on the sub-base, lettered 
in accordance with the text and the list of parts 


SCHEMATIC WIRING 


vide a convenient 
means of plugging in 
the pick-up of an elec- 
tric phonograph or a 
microphone for home 
broadcasting or home 
recording. Obviously, 
there must be a con- 
nection between J1 and 
J2 when the set is 
being used for radio reception. This is made externally by 
means of a short piece of bus-bar wire inserted into the jacks. 

The r.f. choke, L5, in the plate circuit of the detector, by- 
passed by condenser C12, eliminates nearly all the circulating 
r.f. currents from the plate circuit, preventing distortion and 
improving detector action. 

In order to attain the finest fidelity possible, the first audio 
stage is coupled, by resistance coupling, to the type —57 detec- 
tor. A type —56 tube is employed in the first audio stage 
This is a new general-purpose triode, somewhat similar to the 
old-style type -27 tube but having much lower current con- 
sumption. It functions with extra efficiency in a resistance- 
coupled amplifier. 

Since the output stage employs two power pentodes in push- 
pull arrangement, an input push-pull audio transformer consti- 
tutes the coupling medium between the first audio stage and the 
output stage. Resistors shunted across the primary and the 
secondary of this transformer serve to cut out hum and give 
a more flat characteristic curve, (Continued on page 422) 


RECEIVER 


DIAGRAM 


Here is shown a layout el making connections to all the tubes, parts and accessories used in building the receiver, including 


the complete power pack which is incorporated. 


The filaments of the tubes are shown as XX and YY and are carried over 
to the filament leads similarly marked on the power transformer T1 
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TWO’S COMPANY; THREE’S A CROWD, BUT 
This new microphone picks up the voices of the two performers facing each other and 
eliminates that of the director of the program standing in hack. He can whisper 
instructions without being heard by the audience 


“Velocity Microphone 


A description of a new microphone of the ribbon type which 
is actuated by the velocity of the minute air particles set 
in motion by sound waves 


HE development of a_ radically 
new kind of microphone which 
promises to bring about revolution- 


ary improvements in the quality and technique of radio 

broadcasting, was announced recently from the laboratories of 
the RCA Victor Company, at Camden, N. J. 

The new microphone, according to the engineers who de- 


signed it, reproduces sound with a fi- 
delity never before possible, and, in 
addition, embodies technical advantages 
which will sclve many pressing studio 
problems. Unlike existing types of micro- 
phones which utilize diaphragms, the new 
“velocity” microphone utilizes a sensitive 
ribbon of duralumin, the heart of the 
mechanism, which vibrates with the min- 
ute variations of the air particles set in 
motion by the sound waves. 

Engineers liken the operation of the 
new “velocity” microphone to a fine mir- 
ror which does not add or subtract from 
the original image, but presents an exact 
likeness. It responds uniformly to the 
entire audible range of sound from zero 
to 14,000 cycles and over, which means 
that the subtle overtones and shadings 
which give vitality and life to sound are 
faithfully reproduced to give the illusion 
of reality. Accordingly, the new micro- 
phone is free from a defect of many ex- 
isting microphones which tend -to either 
over or under-emphasize certain tones 
that are in resonance with the vibrat- 
ing mechanism, producing the artificial 
whistles and hissing sibilants which acous- 


By Frederick Siemens 


a rocky road.” 


tical experts in the field of sound have 
dubbed “sound whiskers.” 
With this new microphone the rattling 


of a bunch of keys, for instance, a severe acoustical test be- 
cause of the high frequencies called into play, actually sounds 
like rattling keys and not like a “string of tin cans rattling on 
The ring of a telephone bell, too, is retained 


with all of its lifelike quality, and above 
all, human voices and the instruments of 
the orchestra may be clearly identified. 

In its application to sound recording, 
the microphone may be looked to for 
further marked improvements in the fin- 
ished product. 

Up to the present time all microphones 
employed a diaphragm which offered a 
relatively large and impeding surface to 
the passage of sound waves. Most micro- 
phone trouble was laid to the use of a 
diaphragm. With this in mind, radio en- 
gineers of RCA-Victor have produced the 
new “velocity” microphone, which has 
been called “the microphone without a 
diaphragm.” The sound waves, instead 
of being forced to pass around this micro- 
phone, actually pass freely through it. 
All previous types of microphones were 
actuated by change of pressure on the dia- 
phragm. This new type is actuated by 
the velocity of the air particles and thus 
it derives its name. 

Another important advantage of the 
velocity microphone is its positive direc- 
tional characteristics. In radio and in 
recording work (Continued on page 431) 
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SIMPLE P.E. CELL EQUIPMENT 


Here is shown a complete photo-electric control set-up. The flashlight beam actuates 
the “pickle-bottle” cell, which in turn operates the small relay at the left, closing or 
opening the battery supply to the motor 


The 


|} Pickle Bottle Photo-cell 


IS PUT TO WORK 


Here the author suggests possible applications for home-made photo- 
cells, such as the one described by him in the October issue 


HILE many fascinating stunts 
may be done with a photo-cell, it 
is also possible to do real chores— 
step-saving chores, indeed. 

The writer knows of a case of an invalid lady who was 
greatly helped by the application of a photo-cell. It so 
happened that she was confined to her wheel-chair, and yet it 
was necessary to unlock her door. Before she was equipped 
with the arrangement about to be described, it was necessary 
that she run her chair over to the door, which, when she had 
many callers, exhausted her and was strictly against the doc- 
tor’s orders. 

First the door was equipped 
with a magnetic lock, and a 
small but rugged relay was con- 
nected between the photo-elec- 
tric cell and the lock, with the 
lock operated by battery current 
so that a second heavy current 
relay would not be necessary. 


By M. L. Wendel 


Part Two again. If the contacts of the relay spark 


PHOTO-CELL MUSIC 


Figure 1. The holes in the revolving disc permit 

impulses of light to strike the photo-cell, the out- 

put of which is fed into an audio amplifier. The 

pitch is determined by the number of holes and 
the speed at which the disc revolves 


that, once it closes the circuit, the circuit 
will stay closed until the relay is “cocked” 


too much, it will be found that part of the 
spark may be absorbed by bridging an old radio condenser of 
about 4 mfd. capacity across the contacts. 

Musical notes of various frequency may be produced by 
the use of the simple chopper illustrated in Figure 1. If a high- 
speed motor is used, the builder should be very careful to see 
that the chopper, which may be of light sheet tin, is securely 
fastened to the shaft, for it must be remembered that a by- 
stander might be seriously in- 
jured if this should leave the 
shaft while the motor is travel- 
ing at high speed. <A _ rheostat 
placed in the motor circuits per- 
mits the speed of the motor to 
be varied, thus varying the pitch. 
If the builder wishes, he may 
connect the photo-cell output to 


The confined lady then simply 
flashed her light on the cell when 
the door-bell was rung. 

The ingenious experimenter, if 
he cares to, may easily build an 
electric lock operated by a bat- 
tery by using the magnets from 
an old bell or an old buzzer. 

If purely spectacular stunts 
are required, there are many 
things that may be done by the 
use of the simple little pickle- 
bottle photo-cell described in the 
October article. If a second re- 
lay capable of handling 250 
watts is used, the experimenter 
may amaze his friends by start- 
ing a quarter horsepower motor 
by simply waving his hand. To 
do this it will be necessary that 


FLASHLIGHT 


VARYING SPEED 
OF MOTOR - 


an ordinary vacuum tube ampli- 
fier of the power type and pro- 


TO INPUT OF ois meant sal 
AUDIO-FREQUENCY d . a terrific siren. 7 
AMPLIFIER ne of the most practical uses 


that could be imagined was re- 
cently devised by a _ young 
chicken farmer who, like many 
others, took advantage of the 
fact that chickens may be fooled 
into a longer day by the use of 
electric light that may be turned 
on with an alarm clock. The 
turning on was easy, but who 
wanted to rise with the sun and 
turn the electric lights off? The 


PHOTO CELL 


photo-cell answered the problem 
nicely. The young farmer sim- 


VARIES NOTE ie - 


AI} ply put a small box outside the 
coop, placed a home-made 
photo-cell in it, and now every 
morning (Cont’d on page 447) 


the heavy current relay be such 
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Flow to Construct a 


Set Tester Adapter 


Many servicemen and experimenters already have set 
testers that are not suitable for testing the six- and seven- 
prong tubes and this little adapter will be a boon to them 


OST of this year’s radio and tele- 
vision receivers, as well as ampli- 
fiers, employ new tubes that have 
six or seven prongs. The universal adapter herein 

described makes it possible to test all the characteristics of 
these new tubes, when used in conjunction with either any 
present tube tester, set analyzer or just with the aid of any 
volt- and milliammeter. It is simple in construction and can 
easily be built by the novice at a ridiculously low cost. 

It consists of a small bakelite panel of 234 inches by 4! 
inches provided with a 7-prong wafer socket, and is screwed 
down on a bakelite molded case of 278 by 45¢ by 1% inches, 
with a 5-prong socket mounted on its side. A standard wall 


outlet box, that can be obtained anywhere, can be used there- 


for. Seven pairs of pin- 
jacks are mounted on the 
panel, as indicated in the 
accompanying — illustrations. 
Two of these jacks, Fl and 


By L. J. 


HOOK-UP FOR THE ADAPTER 


Wiring diagram for the adapter, also showing the wiring cables 
for the two special adapters and plugs 


Littman’ To use the adapter with any tube 
checker, a 5- to 7-prong adapter is put on 
the analyzer plug P1, and same is inserted 

into the 5-prong socket of the tube checker. The grid cap of 

the latter is put on the plug projection CQ’ of the same plug. 
The tube under test is inserted into the panel socket. In the 
case of a 6-prong tube, a 6 to 7-prong adapter is employed. 

Suppose you would like to check the new 7-prong type —59 

tube, which is expected to replace all type -45, -46 and -47 

tubes, and others. (This tube can be used either as a Class A, 

Class B or as a pentode tube.) To do this it is inserted into 

the test panel socket, and the pin-jacks P1, Sci, SGl, P2, 

SG2, SC2 are joined together to check it as a Class A tube. 

In the case of a Class B tube, the pin-jacks Pl, SC1, P2 and 

SC2 are joined together. 

To test it as a pentode, the 

pin-jacks SC1, SC2, C1, C2 

are joined. It is absolutely 
necessary to make all these 


F2, are connected to the 
filament circuit, as shown 
schematically in Figure 1. 
All pin- -jacks with the index 
“1” are connected to the 
7-prong test plug provided 
therewith. 


ANALYZER PLUS 
Pi 


tests on the new tubes, as, 
otherwise, “shorted”  ele- 
ments would not be de- 
tected when using ordinary 
adapters, of which a large 
number would be required. 
This universal adapter has, 


All pin-jacks 

with the index “2” are con- further, the advantage of 
nected to the panel socket. simplifying and clarifying 
Normally small jumpers the process of tube check- 
join all “1” jacks to “2” : ing. 
jacks (except for the fila- | paar A resistor, R, of .83 ohm 
ment jacks). Finally the ) No.2 and 7.5 watts makes it pos- 
filament, cathode, plate and sible to check the —-82 recti- 
grid prongs of the 5-prong }] SCL SC2 | Ph [ fier on the 5-volt filament 
socket are correspondingly Yee | rectifier winding supplied 
connected to the 7-prong —. Gi G2 Pr with all tube testers. It 
socket, fe & bm | also becomes an easy mat- 

oy Ai | ter to check a full-wave 

*Chief Ene ee en ee _ a rectifier tube for both plate 


Radio C 


(Continued on page 431) 
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MODULATED RADIO-FREQUENCY OSCILLATOR 
The circuit to the right of the af. transformer is that of an ordinary r.f. oscillator 


eon lube 


Oscillators 


This is the second and concluding article on this subject and offers 
information on the characteristics of neon tube oscillators. It also 
points out some practical applications 


HE wave form produced by the neon tube 
oscillator is of a unique shape, unattainable 
with any other simple apparatus, as Figure 5 shows. 
The upper curve is that of the voltage across the neon 
tube, while the lower graph shows the corresponding current 
in the condenser branch of the circuit. That portion of the 
curves representing t. is of much shorter duration, in general, 
than that of t,. The peculiar “saw-tooth” wave form has been 
used to advantage in the measurement of distortion in audio- 
irequency amplifiers. Reich has shown that, if a current of 
this type is impressed upon the input of an amplifier and low- 
frequency discrimination occurs, it will be evidenced by a 
bending of the positive portion of each 
saw-tooth. To ascertain if distortion is 
taking place, it is only necessary to apply [ By Dale 
an oscilloscope to the output of the am- 
plifier to observe the wave shape of the 
voltage. Estimates of the amount of distortion present at 
ditferent frequencies may then easily be made visually. This 
method is also being used to detect low-frequency distortion in 
detectors. 

The simple circuit shown in the previous article is not the 
only circuit in which the neon tube will oscillate. A similar 
action may be obtained by changing the position of the con- 
denser so that, instead of shunting the neon tube, it is placed 
in parallel with the resistor, as in Figure 7. In this case the 
previous analysis may be applied in the same manner, except 
that t, is now the length of the period during which the lamp 
is lighted and t. is the period during which the lamp is dark. 

The limits in frequency over which the neon tube will oscil- 
late are not as wide as those which may be obtained from a 
vacuum tube oscillator, although frequencies as high as 95,000 
per second and as low as one in 300 seconds have been at- 


Part Two 


be obtained by the use of oscillator harmonics, as 
is explained below. The upper limit of the funda- 
mental frequency range is determined to a large extent by 
the capacity between the electrodes, and, hence, to increase 
the upper limit, no condenser, other than the inherent capacity 
between the cathode and anode should be used. External 
capacity should be minimized in every possible way. The 
lower frequency limit is indeterminate, but if it is reduced 
much below 1 cycle per minute, the frequency stability be- 
comes somewhat poor and the lamp operates erratically. 

Although the fundamental frequency of a neon tube oscil- 
lator cannot conveniently be raised much higher than 50 kilo- 

cycles, yet, since the oscillator is very 

rich in harmonics, as the wave shape 
Pollack | would indicate, it may be used to produce 

oscillations of any reasonable freq iency 
merely by choosing the desired harmonic 
by means of the proper selector circuit. The wealth of har- 
monics present in an oscillating neon tube may be demon- 
strated by operating the lamp in proximity to an unshielded 
high-frequency oscillator. As the oscillator is tuned, the beat 
of its harmonics with those of the neon tube will be heard at 
numerous points over any range that may be selected. 

If one of these harmonics is selected and the zero beat posi- 
tion ascertained, it will generally be found that, once the tube 
has been operating long enough to attain stable operation, the 
frequency, as represented by one of its hamonics, will be 
quite constant. If it is found that the stability is not entirely 
satisfactory, it may often be improved by operating the tube 
at twice its rated voltage for twenty-four hours before it is 
used in an oscillator circuit. Even after having been “sea- 
soned” in this manner, a neon tube should be operated for five 
or ten minutes in the oscillating condition to enable it to reach 


tained.” However, frequencies much higher than 95 kc. may its normal operating temperature, if stability is an important 
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consideration. Observation of one is required, but satisfactory beat os- 
of the oscillator harmonics by the cillators are somewhat difficult to de- 
beat method will enable any drift to sign, and for this reason they are 
be observed. A _ properly designed expensive pieces of apparatus; and, 
neon oscillator may even be used to — re in addition, the number of tubes 
control the frequency of a  short- — c "T «ro which must be used is large. _ 
wave transmitter. A circuit for this R The neon tube oscillator affords a 
purpose is shown in Figure 8. This phony convenient source of audio current 
ficld is a fruitful one for experiment that may be substituted for the beat 
A number of various types of neon oscillator in a number of applica- 
lamps are available commercially. a!l | tions, and, in fact, in any position 
of which are suitable for use as oscil- So 2 nnn where it is not essential that the out- 
lators. The small tubes manufac- = ———— put be sinusoidal. It has been 
tured for use as indicating lamps a1 FIG.13 z pointed out previously that this non- 
extremely cheap and are adaptable to - sinuosity may even be utilized to ad- 
this service. The effect caused by ivebionadl vantage. <A circuit for a neon tube 
inequalities in the distance of the audio oscillator and amplifier suitable 
anode from corresponding points on PEs rey for most purposes is given in Figure 
the cathode, which has been referred CIRCUIT INTERRUPTER 10. Figure 11 is the frequency- 
to previously, can be observed in With the constants given, the relay will capacity characteristic of such an 


almost all lamps of this type. As 


the series resistor is varied, the spot second. A relay 


of light on the cathode at which the least 1000 ohms 
oscillatory action is taking place will 
be found to move from place to 
place on the cathode as the applied voltage changes. Each 


time the spot jumps there is a corresponding sudden change in 
the oscillation frequency. 

Neon tubes of this type are convenient to use because of 
their low critical voltages, their only defect being the shifting 
of cathode glow mentioned. However, if frequency variations 
are obtained by means of the condenser rather than with 
the resistor, the effect will be negligible. 

Neon lamps intended for television are often not much more 
satisfactory in this respect, and, in fact, the only lamp which 
has been found entirely free from this effect is the one de- 
scribed previously, consisting simply of two wires sealed in a 
tube of neon. In a tube of this sort all points on each elec- 
trode are mutually equidistant and there is no possibility for 
any of the disturbing variations to occur. 


Audio-Frequency Oscillators 

Most commercial lamps contain current-limiting resistors 
in their bases, so that if amy accurate measurements of their 
properties are to be made, these resistances must be removed. 
In removing one of these resistances, care should be taken not 
to fracture the gas seal, which is very often placed in the lamp 
base. 

A vacuum tube oscillator of the type shown in Figure 9 may 
be used as a source of audio-frequency current only when the 
frequency of oscillation is fixed. If it is desired to vary the 
oscillation frequency, it is necessary to make large changes in 
the values of the inductances and capacities, changes which 
are not feasible with ordinary apparatus, especially if single- 
dial control of frequency is desired. It has been customary. 
therefore, to beat two high-frequency oscillators together and 
to use the resultant as the desired audio frequency. When th’s 
method is used, small changes in the oscillator circuit constants 
of one of the oscillators will produce large changes in the 
audio-frequency beat, and hence this type of oscillator is 
adapted to single-dial control. The beat oscillator is almost 
universally used wherever a variable audio-frequency source 


be actuated approximately three times per 


oscillator. The frequency should be 


with a resistance of at varied by changing the position of 
should be used the condenser, rather than that of 


the resistance, or inequalities in the 

distances between the anode and 
cathode will be manifested in sudden jumps from one fre- 
quency to another. After setting the resistor at an optimum 
value, no further attention need be paid to it. An oscillator 
of this type may be used admirably to modulate a radio-fre- 
quency oscillator used in the testing of radio broadcast re- 
ceivers. Any tendency of the cabinet to resonate at any par- 
ticular frequency or of the speaker to “blast” can easily be 
detected, as well as any faults in the audio amplifier itself. 
The circuit of a modulated radio-frequency oscillator is shown 
in Figure 12. 


Another Application 


A method for the measurement of capacities and resistances 
by means of the neon tube oscillator has been developed by 
Taylor and Clarkson.'” The method is one in which known 
capacities or resistances are substituted for the unknown until 
the oscillation frequency equals that obtained with the un- 
known elements. By means of this method the measurement 

f high resistances may be considerably simplified. Various 
refinements, including the use of a beating oscillator to deter- 
mine the frequency before and after substitution are suggested 
in the papers to which reference is made. 

Since it is possible to operate the neon tube oscillator at 
frequencies of two or three per minute, it is apparent that it 
may be used to advantage in positions in which a slow inter- 
rupter is necessary, as in intermittent advertising signs. A 
circuit for this purpose is suggested in Figure 13. It is entirely 
feasible to connect a neon advertising sign directly into the 
oscillating circuit, making the sign itself the neon element. In 
this connection it should be noted that the ability of a gas-filled 
tube to oscillate is not singular with the neon lamp. This 
property is characteristic of all gas-filled discharge tubes. 


9 Ochwald and Tarrant, Proceedings, Physical Society (London), 36, 262 
(1924). 
See loc. cit., footnotes 6 and 2. 
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Radio Call Book Section 


Conducted by S. Gordon Taylor and John M. Borst 


e e e 
Consolidated Short-Wave Station List 
(Continued from the December issue) 
By Wavelength, Frequency, Call, Location and Time 
Wave- Wave- 
length Frequency Call length Frequency Call 
Meters Ke Letters Location Service and Schedule Meters Ke Letters Location Service and Schedule 
9481 12:000 2.0%. Tokio, Japan Phone., 5-8 A.M. 39.64 9,790 LSI Buenos Aires, Argentine Phone to Europe and America 
94.89 12,045 NSS Annapolis, Md. 9:55 P.M. (time signal 30.64 9,790 GCW tugby, England Phone to U. 5.; evenings 
30.70 9,772 EAM Madrid, Spain Broadeast 
30.74 9,760 VLJ Sydney, Austré 7 Phone. to Java; 4-8 A.M. 
95.00 12,000 PZG Saigon, Indo-China 2-2:05 P.M. (time signal 30.07 9 750 WOE Lawrenceville, N. J. Phone to England; eve nings 
95,01 11.993 PK6KZ akassar, Celebes Broadcast = 30.77 9 750 cee Agen, France Phone 3-4:15 P. M. Tues, Fri. 
5.10 11950 KKQ Bolinas, Calif. Testing, irregular 30.77 9,750 WNC Deal, N. Phone. 
on (hes. ...... Paris, France Broadcast; 1-3 P.M., daily, 10:30 30.93 9,700 LQA Buenos Aire 3, Argentine Phone. 
A.M.-1:30 P.M. 
11,895 VEQ9DN Montreal, Can. Broadeast 
11,880 W9XF Downers Grove, Chicago, Ill. Broadeast 31.00 9,672 TI4NRH Heredia, Costa Rica Bro: mm ast; daily except Sun.; 9-10 
11,880 WSXK oe Pa. Broadcast; 3-9 P.M., daily P. 
11.870 WSXK Saxonburg. Pa. Broadeast 3i:21 9,616  VQ7LO Nairobi, Kenya, Brit. E. A. un nat 
11,870 VUC Caleutta, India Broadeast 31.25 9,600 CTIAA Lisbon, Portugal Broadcast; 4-7 P.M. Thu, Fri. 
11,840 W2XE Jamaica, N. Y. Broadeast 7:30-2 A.M. daily 8 31.25 9,690 LGN Bergen, Norway Phone. 
A.M.-midnight Sun. 31.28 9,590 W3XAU_ Byberry, Pa. Relays WCAU; daily 
11,840 W9XAA  Chieago, Il. Relays WCFL; 7-8 A.M., 1-2 31.28 9,590 VK2ME_ Sydney, Australia Sroadcast; mid. Sat. 12-2 A.M.; 
P.M., 4-5:30 P.M., 6-7:30 P.M. 4:30-8:30 A.M.; 1:30-3.30 P.M 
25.40 11,810 12RO Rome, Italy Broadeast; Sat. 11 A.M.-noon, 4-5 Sun. 
P.M., 10-11 P.M.; Sun, Mon. 11 31.28 9,590 PCJ Hilversum, Holl: and Broadeast 
A.M.-Noon 4-5 P.M. 31.32 9,580 VEIDN Montreal, Canada Broadeast 
95.40 11,810 VE9GW ~~ Bowmanville, Ont., Can. Broadcast; 1-10 P.M. daily. 31.35 9570 WIXAZ Springfield, Mass. Broadeast; 3:30-11:30 P.M. 
25.42 11,801 UOR3 Vienna, Austria Broadcast; 6-9 A.M. Wed., Thur. 31.35 9,570 SRI Poznan, Poland —— 1:45-4:45 P.M. Tues- 
25.42 11,801 WIXAL_ Boston, Mass. Exp. day; 1:30-8 P.M. Thursday 
25.47 11,780 VE9DR Drummondville, Can. Broadeast; irregular 31.38 9,560 DJA Koenigswusterhausen, Ger. Broadeas Se 2-6:30 P.M. daily 
5 11,760 XDA Mexico, D. F Tests with XAM 1-6 P.M. 31.40 9,555 VEIDR Drunnoailvi Can. Sroade: ast 
11,750 GdSW Chelmsford, Eng. Broadeast; Mon-Fri. 6:45-7:50 31.48 9530 W2XAF  Schonestady, Broadcast; 5-11 P.M. 
A.M., 12:30-6:10 P.M. Sat. 31.51 9510 OXY Ska nl *bick, De nmark Broadcast; 2-6:30 P.M. daily 
7-8 A.M., 12:30-6:10 P.M. 31.51 9,520 ora in Tandjoug Priok, Batavia, 
25.60 11,720 VESJR Winnepeg, Man., Can. Broadeast; daily 6-8 P.M. Java Broadcast 
25.62 11,712 HKN Medellin, Colombia Broadeast 31.55 9510 .VK3ME Melbourne, Australia Broadcast; Wed. 5-6:30 A.M.; 
25.63 11,705 Paris, France Broadcast Sat. 5-7 A.M. 
25.64 11,700 YV4BV — Valencia, Venezuela Broadcast 31.58 9,500 HSP2 Bangkok, Siam Broadeast; 9-11 A.M. daily 
25.65 11,695 YVQ Maracay, Venezuela Testing with Germany. Some- 31.58 95)0 PRBA tio de Janeiro, Brazil 3roadcast; between 6-8:30 P.M. 
times broadeast 31.61 9,490 WEF- 
25.68 11,680 KIO Kauhuku, Hawaii Phone. to KES 2-8 P.M. W2BJ Rocky Point, N. Y. Exp.; evenings 
25.70 11,675 PSZ Rio de Janeiro, Brazil Exp. 6 P.M. irregular 31.62 9,488 OXO-OXZ Copenhagen, Denmark Sroadcast 
31.63 9,485 PLW Bandoeng, Java Phone to Australia; 3-8 A.M.; 
irreg. 
26.00 11,530 XAM Merida, Yueatan Tests with XDA, noonand6P.M. 31-72, 9,460... Buenos Aires, Argentine Broadeast. 
6.02 11,5381 CGA Drummondville, Can. Phone. 31.75 9,450 W ES- : sin se = ; ; 
26.10 11,525 GBK Bodmin, England Phone, .  , W2XBI Rocky Point, N. Y. Pests irregular; evenings | 
26.46 11,340 DAN Norddeich, Germany Time signal 7 A.M. and 7 P.M. 31.86 9,415 PL Bandoeng, Java Phone to Australia, Sumatra; 
7.00 11,111 XFD Mexico City, Mexico Broadeast . aia 4-8 A.M. 
27.17 11,000 + ZLW Wellington, N. Z. Tests 3-8 A.M. 31.88 9,410 PLE Bandoeng, Java Broadcast 
27.35 10,975 OCI Lima, Peru Phone to HJY; evenings 31.90 9,405 PL : Bandoeng, Java Phone. 
27.68 10,840 KWV Dixon, Cal. Phone to Hawaii, irregular 31.98 9,380 CMAI Los Andes, Chile Broadcast 
27.80 10,800 GBP Rugby, England Phone to VLK, JIAA 9 P.M. and 
6 A.M. 
27.86 10,770 GBP Rugby, England Tests with JIAA and others 32.00 9,388 CT3AQ Funchal, Madeira Broadcast; 4-6:30 P. M. Tues, 
27.94 10,755 CTIBO — Lisbon, Portugal Broadcast Thurs; 10:30-noon, Sun. 
32.02 9,369 VK3LO Melbourne, Australia Broadcast 
32.05 9,360 CM2MK Havana, pe Broadcast 
28.10 10,675 WNB Lawrenceville, N. J. Phone to Burmuda; d: aylight 32.10 9,332 CGA Drummondville, Can. Phone to GBK; 6 P.M.-6 A.M. 
92°19 vm EO Gintioan Chia Tes eee 32.22 9310 GBC Rugby, England Phone 2:30-5 P.M. Sun. 
28.12 10,670 CEC Santiago, Chile Tes — HJY; evenings; irreg 32 30 9300 CNR Fake, piesaden uaa 56 FL Sens 
8 99 5 > andon — hone 3 ann  eanee weekdays 
i ia ane Raita Phone, to Holland and France; 39.40 9,250 GBK —- Bodmin, England Phone to CGA; 6 P.M.-6 A.M. 
times after 9:30 A.M. 32.50 9,230 FL Kiffel Tower, Paris, France Time signal; 4:56 A.M., 4:56 P.M. 
98.44 10.550 WOK Lawrence, N. J. Phone. to LSN; evenings 32.61 9,200 GBS Rugby, Engl: —° Transatlantic phone 
28.50 10,525 LK- 32.72 9170 WND Lawrenceville, N. J. Phone to England; evenings 
VK2ME Sydney, Australia Phone. to GBX 1-7 A.M. 32.76 9,130 EH9OC Be rhe, Switze rland Broadcast; 3-5:30 P.M. 
28.52 10,520 VK2FC Sydney, Australia Broadcast 32.88 9,125 HAT Szekesvehervar, Hungary Broades ast 
28.77 10,425 UIG Medan, Sumatra Phone to Java and VLK 3-8 A.M. 32.93 9110 SUS Cairo, Egypt Phone to England 
28.80 10.415 PDK Kootwijk, Holland Phone. 
28.82 10,410 LSY Buenos Aires, Argentine Phone. 
28.85 10,400 KEZ Bolinas, Cal. Exp. 33.00 9,091 XDA Mexico City, Mex. Broadcast 
28.87 10,390 GBX Rugby, England Phone. 33.00 9,091 SFD Mexico City, Mex. Broadcast 
28.99 10,350 LSX Buenos Aires, Argentine Broadcast daily; 8-9 P.M. 33.26 9,020 GCS tugby, England Phone to WND; 6 P.M.-6 A.M. 
29.04 10,330 ORK Brussels, Belgium Phone. to OPM 2-4 A.M.; 9-11 33.30 9,010 KEJ Bolinas, Calif. Tests; irregular 
A.M.; 3-6 P.M. 33.50 8,955 TGX Guatemala City, Guat. Broadcast; Sat. 10-midnight 
29.16 10,290 DIQ Koenigswusterhausen,, Ger. Broadcast; irregular 33.52 8,950 /EL- 
woe 10,220 PSH Rio de Janeiro, Brazil Tests with W2XBJ; eve. W2XBJ Rocky Point, N. Y. Exp. irregular; evenings 
10,150 DIS Nauen, Germany Press 33.71 8,900 ZL Wellington, N. Z. Phone to VLK; 1-9 A.M. 
29.59 10,140 OPM Leopoldville, Belgian Congo Phone ORK 9-11 A.M.; 33.82 8870 NPO Cavite (Manila), P. I. Time signal; 9:55-10 P.M. 
29.84 10,055 SUV Abu Zabal, Cario, Egypt Phone to GAA after ¢ 34.01 8,820 VK3UZ Melbourne, Australia Broadcast 
29.84 10,055 ZFB Hamilton, Bermuda Phone to WNB; dz vylight 34.68 8,650 VE9BY London, Canada Broadcast; 3-4 P.M. Mon.; ir- 
29.97 10,013 CM2LA Havana, Cuba Broadcast regular 
30.00 10,000 ..... Belgrade, Yugoslavia Broadcast 35.01 8,570 RW15 Khabarovsk, Silberia Broadcast 
30.10 9,964 LSL Buenos Aires, Argentine Phone to WLO, 6 P.M.-6 A.M. 35.05 8,560 WOO — Ocean Gate, N. J. Phone to ships 
30.17 9,950 GCU Rugby, England Phone. to WMI; 5-11 P.M. 35.44 8470 DAN —Norddeich, Germany Phone to ships 
30.21 9,930 HJY Bogota, Colombia Phone to DCI; irreg.; eve. 35.50 8,450 PRAG Porto Alegre, Brazil Phone.; 8:30-9 A.M. 
30.33 9,890 LSN Buenos Aires, Argentine Phone to WLO; 6 P.M.-6 A.M. 
30.33 9,890 LSA Buenos Aires, Argentine Phone. 
30.40 9,870 WMI Lawrenceville, N. J. Phone to England; eve. 36.65 8185 PSK Rio de Janeiro, Brazil Phone. to WOK 
30.40 9,870 WON a N. J. Phone. 36.92 8,125 PLW Bandoeng, Java Phone. 
380.43 9,860 EAQ Madrid, Spain Broadcast; 6:30-8 P.M. and 1-3 37.03 8,100 JIAA Tokio, Japan Tests; 5-8 A.M. 
. >,M. 37.03 8,100 EATH Vienna, Austria Phone.; 5:30-7 P.M. Mon., Thu. 
30.61 9,800 LSI Buenos Aires, Argentine Phone to Europe and America (Continued Next Month) 
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Modern 


Auto-Radio 


OFFERS NEW FEATURES 


One of the most recent car radio 

receivers indicates that auto radio de- 

sign represents a highly specialized 

field with requirements and problems 
all of its own 


By M. J. Sheedy’ 


OST radio manufacturers, primarily engaged in the 

production of home receivers, have looked upon auto 

radio as a sideline. Consequently, it has suffered 

under the handicap of an industrial stepchild. Cir- 
cuit design, coils, tubes, condensers, etc., were all borrowed 
from the realm of home radio and incorporated into the auto- 
mobile receiver. The fact that they were not really adaptable 
to this type of service was recognized, but up to the past year 
or so no concerted effort was made to develop special apparatus 
to fill this need. 

In order to achieve success in any line one must specialize. 
This rule applies to industry as well as the individual. This 
theory is responsible for the production of the Motorola 
models 88 and 61, all-electric receivers as described here. 
These are the products of an organization whose resources are 
directed solely to the development of automobile radio. These 
receivers embody all the knowledge and experience gained in 
five years of manufacturing automobile receivers. 


Simple to Install 

In designing the model 88 receiver, the object in view was 
to produce a receiver that would equal in performance the best 
of household receivers in its class. In order to arrive at this 
objective, the natural handicaps under which radio equipment 
must operate in an automobile must be overcome. 

From the dealers and serviceman’s point of view, simplicity 
of installation is of prime importance. The receivers should be 
so mounted as to be convenient and accessible for service, and 
in the event of resale cf car, removal from same if desired 
without having the car marred in any way. 

Motorola receivers are designed to be mounted on the bulk- 
head of the car. In the event of heaters or other accessories 
crowding up the cowl, they may be mounted on the engine side, 
with perfect immunity to the heat and strong high-tension field 
encountered under 
the hood. The 


FIGURE 4. CIRCUIT DIAGRAM OF THE MODEL 61 
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shown in Figure 1. This receiver has a sensitivity of better 
than one microvolt per meter. It is an eight-tube superhetero- 
dyne using an Elkonode converter for plate supply. 

This converter has made possible the all-electric car radio. 
The heart of this device is the mechanical interrupter. The 
design of this breaker presented many mechanical problems. 
When operated in open air, breaker points soon become oxi- 
dized and pitted. When in a vacuum, the contact surfaces, 
while remaining bright and clean, soon became welded together 
due to lack of means for radiating the generated heat. Suit- 
able alloys have been developed for these contacts which now 
give satisfactory service. 


Built-in Plate Supply 


The interrupted primary current is stepped up through a 
transformer to the proper voltage and then rectified by the BR 
type tube, which is a half-wave rectifier of the cold cathode 
gas-filled type. This tube has been designed especially for 
use in the vibrator type eliminator. Its ability to handle high 
instantaneous current peaks and its constant internal voltage 
drop are characteristics which make it particularly suitable 
for this use, as such eliminators have a very highly peaked a.c. 
wave form. The absence of a filament is also an advantage 
in ruggedness and economy. The maximum output of this 
tube is 50 ma. at 200 volts, which is more than ample, as the 
set only draws 32 milliamperes. 

This current is filtered by condensers and a choke, and the 
full voltage is fed to the audio amplifier. No voltage divider is 
used, the necessary voltage drop for the i.f. tube being taken 
through a filter choke. 

There is a peculiar condition in the operation of these con- 
verters that might interest the service man. In order to secure 
good wave form and efficiency, the balance between input and 
output is held very close. A slight increase in the resistance of 
the breaker coil 
will upset this bal- 
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FREQUENCY 


THE A.V.C. CHARACTERISTIC 
Figure 2. The automatic regulation of output volume is 
highly effective. The curve shows that all input signal 
voltages in excess of approximately 6 microvolts will result 
in substantially the same output volume 


pate through it and will prolong the arc. The possibilities of 
operating under this condition, however, are rather remote, as 
the operator, knowing he has a low battery, will generally con- 
serve its energy for starting. 

Getting back to the receiver itself, we see that V1 is a -36 
type tube, used as an r.f. amplifier. The resonant input circuit 
is completed through a .05 condenser. This leaves the grid return 
free to be acted upon by the a.v.c. voltage from the -85 tube. 

The output is impedance-coupled to V2, which is a -39 tube, 
used as a mixer. The cathode circuit of this tube is completed 
through a small coil L1 in addition to the biasing resistor. 
The by-pass condenser across this resistor is a fairly low im- 
pedance to radio frequencies but a high impedance to inter- 
mediate frequencies. 

This coil L1 is coupled to the plate circuit. The plate coil 
L2 is not effective at intermediate frequencies, but offers a 
high r.f. impedance which causes the tube to oscillate at radio 
frequencies. The oscillating frequency is controlled by C3, L3, 
which are closely coupled to L1 and L2. C1, C2 and C3 are 
variable condensers mounted in a three-gang arrangement. C3 
is designed to track with a difference of 175 kc. 

The output of V2 is coupled to V3 through an intermediate 


FIGURE 1. 


AUDIO FREQUENCY RESPONSE 
Figure 3. For home receivers this curve would not be par- 
ticularly satisfactory, but the acoustics of a car body are 
quite different from those of a living room. This curve 
is said to meet the requirements of auto installations most 
satisfactorily 


transformer as shown, L2 offering no appreciable resistance. 
A -39 tube may be used at V3 if greater sensitivity is desired. 

The output of V3 is inductively coupled to the —85 tube. 
This tube performs three separate functions, namely: a.v.c., 
full-wave rectifier and first audio amplifier. The i.f. current 
is fed to the two electrodes which are mounted around the lower 
part of the cathode. Current flows to one or the other of 
these collectors according to each half of the cycle. The result 
is a modulated voltage being built across the two sections of 
the biasing resistor. This is fed to the grid and the tube func- 
tions as a triode amplifier. The high negative potential is 
filtered through two resistors of 100,000 ohms each and fed to 
the grid of the r.f. tube, providing automatic control. A 
slightly lower potential is fed to the grid of the if. tube. This 
completes the a.v.c. circuit. The efficiency of this a.v.c. system 
is clearly shown in Figure 2. Note its sharp upturn at low 
input and its constant output over a wide range of signal 
voltages. 

We now come to the audio circuit. Investigation showed 
that the characteristics of standard audio systems were not 
suitable for use in an automobile. Body rumble and resonance 
effects at high speed offset the tonal (Continued on page 445) 


THE COMPLETE CIRCUIT DIAGRAM, MODEL 88 


-36 
| | I} 7 
x x xX 
7; 
| 
+ RN: ea 
05 100,000 100,000 200,000 
190.000 MFD OHMS OnMSe OHMS |. 
50,000 _-- 
4100,000__|-..--|--- 000 _ 
OHMS ~~ iy OHMS 
. enae OHMS 2 
Mego oe . . ae 
¥ 5000 OHMS a ee 
75,000 
OHMS ~~ | ov! } 
4 
.25 “BR” SOCKET © © © 
MFO. nm 
SPEAKER , 2 ee? fale CH 3 ty 
200v. | 4 
ed | ©|©,@ | il 
4 
G > 
ne tld [Hess a , 
u an e = a 500,000 
BUFFER ; A J @ CONTROL CABLE ae ] OHMS 
COND. &MFD £e4 Eases EEE 
CHOKE 


SPEAKER CABLE 


a 


y aa, 


. 
—— 


loo © 6 @| 


¢ TR PANEF 
BATTERY CONTROL PANEL 


414 


THE OVERALL SHIELD REMOVED 


Figure 4. All important parts, including tubes, are individually’ 


Note the slots in projecting ends of front panel, to 
facilitate rack mounting 


shielded. 


NCE again the Rapio News Laboratory finds the op- 
portunity to bring to the attention of “hams” and 
short-wave enthusiasts receiving equipment which 
they will find admirably suited to their purposes, 
although designed primarily for another type of service. Inci- 
dentally, it is of interest to note the trend on the parts of 
certain manufacturers to make available to the radio fan and 
experimenter equipment produced for commercial station use. 
It is believed that this is a logical development of merchan- 
dising procedure. Not only does it widen the manufacturer’s 
market outlet, but at the same time it provides the more 
serious experimenter with a wider variety of equipment from 
which to choose that which best meets his particular require- 
ments. 
The receiver to be described in this article is the National 
“AGS” communication type short-wave receiver. This receiver 
has an interesting origin. It was developed by the National 
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SHORT- 


This new receiver, while designed 
tion systems, is equally effective for 
work and provides for both 


By S. Gordon Taylor 


Company’s engineers in collaboration with the U. S. De- 

partment of Commerce, this combination working together 

on the design of equipment for use at the Department of 

Commerce airport stations throughout the United States. 

The result of a long period of research and experiment finally 

took the form of the “AGS” receiver which is now in use 

at a number of airports, as well as at numerous other com- 
mercial stations of various types. 

Obviously, the requirements of various types of commer- 
cial services have many points in common. It would not 
be too much to say that all these services have the same 
basic requirements and that these requirements are likewise 
common to the experimenter, whether he be a member of 
the amateur transmitting fraternity or simply a short-wave 
DX “hobbiest.” All require extreme sensitivity, high selec- 
tivity, a favorable signal-to-noise ratio and absolute de- 
pendability, for instance. Differences in individual re- 

quirements have to do largely with the particular wave ranges 
to be covered and provisions for band-spread tuning in these 
particular ranges. Requirements may also vary so far as out- 
put equipment is concerned. For certain services headphones 
may be preferred, while loudspeaker reproduction is demanded 
by others. 

A little thought will indicate that if a receiver is designed to 
fulfill the main basic requirements of good reception, the dif- 
fering individual requirements can readily be taken care of as 
more or less incidental. This possibility is exemplified in the 
receiver under discussion, for instance, in the output system 
which provides for both headphone and loudspeaker; the dif- 
ferent types of plug-in coils which are available, including 
those for both c.w. and voice reception, etc. More will be 
written of these individual features later in the article. 

Consistent with its design for commercial services primarily, 
the “AGS” is a rack-mounting unit. But another example of 


THE SCHEMATIC CIRCUIT DIAGRAM 


Figure 1. 


An unusual feature is found in the method of volume control, in that the a.v.c. tube is made use of for 


both manzal and automatic control, as described in the text 
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WAV E DESIGN 


primarily for airport communica- 
amateur or short-wave broadcast 
c.w. and "phone reception 


and William C. Dorf 


its universal utility is found in the fact that its physical 
design is such that it can be just as readily used on a desk 
or table, a method of use which is usually preferred by 
the amateur or short-wave fan. 

The station photograph accompanying this article shows 
such a rack assembly in actual use and Figure 2 shows the 
details of equipment mounted on this rack. The top panel 
includes a dynamic speaker with its own field supply equip- 
ment. It is so connected that the speaker or headphones 
may be used at will by simply flipping the switch on the 
front of the “AGS” receiver. Immediately below the 
speaker panel is the spare-coil-holder panel. Provision is 
made here for a dozen coils and provides a handy means for 
storing the coils not in use at the moment, keeping them 
instantly accessible at all times. 


Receiver Controls 

The third panel is the “AGS” receiver with its single 
tuning control taking the form of an extremely smooth- 
working dial with a 270-degree rotation, divided into 150 
dial spaces and equipped with a vernier scale which permits 
accurate reading to 1/10 of one space. That is to say, the 
condenser setting can be logged to 1/1500 part of its 270- 
degree swing. Below the tuning dial are four other knobs. 
The one at the left permits instantaneous switching from 
voice to c.w. reception. The next is a switch which offers a 
choice of either automatic or manual volume control. The 
third knob is the manual volume control and the fourth is 
the headphone-loudspeaker switch. 

The next panel down is the tuned r.f. stand-by receiver. 
This is entirely independent of the receiver above and per- 
mits a watch to be kept on one channel while working 
another with the regular receiver. 

The narrow panel at the bottom is the power supply unit 
which takes care of both receivers. It is of the double-duty 
type and is the equivalent of two separate supply units housed 
in One container for convenience. The separate “on-off” 
switches for the receivers are located on this panel. 

Space is provided on the rack for any further extensions of 
receiver equipment that may be desired, although there are few 
purposes that cannot be adequately served by the equipment 
shown here. Where conditions do not demand such elaborate 
equipment, that shown in Figure 3 is used. This view was 
taken in the communications office of one of the larger press 
services, where the receiver is used to copy press from Europe 
and South America, day and night. In addition to the re- 
ceiver, the single type power pack is shown—and the “Bal- 
dies.” The latter, incidentally, give indications of a romantic 
past, in the notches that have been cut in the cap of one of 
them. Unfortunately, the writers overlooked asking the 
operator for the story and are therefore unable to here record 
the history for the benefit of posterity. 


Calibration Curves on Panel 

Figure 3 shows the front-panel view of the “AGS.” This 
panel is of heavy-gauge metal, finished in black crackle 
lacquer. The four tuning controls have already been discussed. 
The small metal frame to the left of the tuning control con- 
tains the tuning curves for all coils, plotted in dial setting 
against both wavelength and frequency. This enables the 
operator to select the approximate dial setting for any desired 
stations and also indicates what set of coils will bring in any 
desired frequency range. To the right is a similar frame hold- 
ing a printed form and transparent writing surface which pro- 
vides a place for the operator to log the dial settings for given 
stations or ranges, once they have been tuned in. The record 


may be removed from the writing surface at any time by a 
damp cloth, without obliterating the printed form. 

Along the top of the receiver are the three plug-in coils 
constituting one set. To anyone who has worked with plug-in 
coils the idea of having them accessible from the front panel 
needs no indorsement. As employed in this receiver, the coils 
are thoroughly shielded. Referring to the rear view, Figure 4, 
for a moment, the three individual coil shields may be seen 
along the top. The metal front pane! constitutes part of the 
shield and tops of the coil forms themselves complete the 
shielding when the coils are inserted in position. For this 
purpose the coil-form tops, cast out of metal with the finger- 
holes integral, fit snugly into the holes in the panel. 

To eliminate confusion, each coil mounting hole on the panel 
is numbered. Each set of coils is designated and marked with 
a letter, and each coil of a set is numbered to correspond with 
the numbers on the panel. Thus confusion in inserting coils 
is eliminated. 


Band-Spread Coils 


The standard coil equipment consists of five sets of three 
coils each, or a total of fifteen coils. These five sets are 
marked A, B, C, D and E and cover a wavelength range from 
15 to approximately 185 meters. Other coils are available, 
including band-spread coils for the amateur bands, air service 
bands, etc. All coils are of unusually sturdy construction and 
are incased in bakelite covers to provide complete protection 
to the windings. The bakelite housing is not in contact with 
the coil windings and therefore does not introduce losses in 
the tuned circuits. Contacts are made by means of prongs 
on the bottoms of the coil forms, which fit into sockets at the 
base of the shield wells in the panel. These sockets are so 
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designed that the coils slip into posi- 
tion without any fishing around in 
an effort to get the right pins to 
mesh with the right holes. 

Turning now to Figure 4, it is 
evident that a thorough shielding 
job has been done. In this view 
the overall shield which also serves 
as a dust cover has been removed 
to disclose the individual unit 
shielding. All tubes and coils are 
individually shielded. The i.f trans- 
iormers are inclosed within the low 
cans, with openings at the top to 
permit exact line-up of the grid and 
plate circuits of each stage. 


Speaker and Phones 


An example of the unusual at- 
tention given to every detail of this 
receiver is found in the fact that a 
special screw-driver is provided for 
use in adjusting these intermediate 
transformers—not just provided as 
part of the equipment, but actually 
included in the chassis where clips 
are provided to hold it so it will not 
be mislaid. It may be seen, clipped 
into position, on one of the brack- 
ets supporting the front panel. 

At the rear of the base will be 
seen the tip-jack terminals for 
headphones and loudspeaker. Both 
instruments can be left plugged in 
at all times, as the choice of either 
is provided by the switch on the 
front panel. 

Coming now to the circuit 
gram, Figure 1, there are nine 
tubes in all, including six type -36, two type —37 and a single 
type -38. A superheterodyne circuit is used, with one stage 
of tuned r.f. ahead of the first detector. The coils L1, L2 and 
L3 are the plug-in coils to which reference has already been 
made. The electron-coupled oscillator was selected as the one 
providing the greatest degree of frequency stability, even where 
line voltage fluctuations are encountered. 

Following the first detector are two stages of extremely high 
gain i.f. amplification, employing double-tuned transformer 
coupling throughout, which makes a total of six tuned i.f. cir- 
cuits. In addition to the selectivity provided by this number 
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Figure 2. 
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AS A TABLE MOUNTING 
Although designed for rack mounting, the receiver can be placed on the operating table 


> 


Figure 3. 


IN A COMMERCIAL SET-UP 

Another view of the receiver as used 

in commercial airport installations. 
the five panels ure given in this article 
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of tuned circuits, the high imped- 
ance which they offer in plate and 
grid circuits permits the tubes to 
work at high efficiency, and this 
largely accounts for the great sen- 
sitivity of the receiver. The rf. 
stage adds to the overall gain, of 
course, but serves another equally 
important purpose in that the se- 
lectivity added by this tuned circuit 
prevents image-frequency interfer- 
ence. 


Unique Volume Control 


The automatic volume-control 
system is not particularly out of 
the ordinary. A separate tube is 
used for the purpose, the variations 
in the voltage drop across the 250,- 
000-ohm resistor in its plate circuit 
providing the regulatory grid volt- 
age to control the r.f. and 1.f. tubes. 
There is, however, one decidedly 
unique feature found here. That is 
the use of the volume-control tube 
in conjunction with manual as well 
as automatic control. Instead of 
using a manually controlled resistor 
in the grid circuits of the amplifier 
tubes to provide the necessary va- 
riation of grid bias, it is here placed 
only in the grid circuit of the 
volume-control tube, and this tube 
in turn determines the bias for the 
amplifier tubes just as it does when 
using automatic volume control. 
The result of this innovation is 
found in the absolute freedom from 
the grating and crackling noises so 
often resulting when moving contacts or variable resistors are 
in the grid circuits or grid-return circuits of r.f. and i.f. tubes. 

The beat oscillator coupled to the grid circuit of the second 
detector requires no special explanation. It offers one point of 
interest, however, in that it is so adjusted as to provide an 
approach to “single signal” response which has recently been 
receiving much attention in ainateur and commercial circles. 
Anyone who has tuned an autodyne circuit will have expe- 
rienced the decreasing pitch of the heterodyne note as reso- 
nance is approached and the increasing pitch after passing the 
point of resonance. This has a (Continued on page 446) 
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Mathematics in Radio 
Calculus and Its Application in Radio 


ALCULUS will show in a similar 
manner important relationships 
involved in an alternating-cur- 
rent circuit containing a con- 
denser. For the study of such a circuit, there is introduced a 
factor concerning the quantity of electricity. In considering 
the capacitive circuit of Figure 1, we note that the condenser 
C is capable of storing a quantity of electricity. This quantity 
of electricity stored in the con- 
denser is also known as the charge 


By J. E. Smith* 


Part Nineteen 


circuit leads the impressed voltage ‘“e” 
by 90°. 

A great many problems occur in the 
use of mathematics in radio when it is 
necessary to know the value a quantity must have to produce 
the maximum results in the circuit. The rules governing all 
functions for maximum values apply in general to those for 
minimum values. Let us recall a few applications which may 
apply to the theory of radio cir- 
cuits: 


on the condenser. Let us denote 
it by the symbol “gq.” In an al- 
ternating-current circuit, q_ will 
necessarily change with respect to 
time, and this rate of change can 


EREWITH is presented the nine- 
teenth of a series of instruction ar- 
ticles on mathematics, emphasizing 
especially its application to radio. The 


1. The maximum power output 
of an amplifier tube. 

2. The maximum power input to 
a loudspeaker. 

3. The maximum power delivered 


dq 


be expressed by —. Now, in the 


articles which have appeared thus far are: 


to a receiver load. 


Roe dt fae Wuat Has Gone BEFORE 4. The maximum impedance 
same circuit, the current “i” will jellies Page 542 Dec., °30 across a parallel circuit. 
ces ilv = rl Weccccccccce . BC., : ata ° 
HeCeERASEy epee eels Tie ques The Slide Rule...... : 630 Jan., °31 5. The maximum current in the 


tity of electricity; thus: 


34 secondary circuit. 


Algebra in Radio..... 722 Feb., 
Algebra in Radio..... 826 Mar., ’31 , 7 
_ dq Algebra in Radio..... 920 Apr., ’31 With reference to 1, it is known 
(1) . Algebra in Radio..... 1004 May, ’31 that when an impressed voltage is 
dt Geometry in Radio... 1088 June, ’31 applied to the input of an ampli- 


The rate of change of the 
charge “q” with respect to the 
time “t” in an alternating-current 
circuit can be represented as a 
sine function, thus: 

(2) q=Qmaxsinwt 

Equation (1) tells us that we 
can take the derivative of (2) 
with respect to “t.” Therefore: 


Geometry in Radio... 
Trigonometry in Radio 


Trigonometry in Radio 
Trigonometry in Radio 
Calculus in Radio..... 
Calculus in Radio..... 
Calculus in Radio..... 
Calculus in Radio..... 
Calculus in Radio... 


Geometry in Radio... 


Trigonometry in Radio 


63 July, ’31 
230 Sept., ’31 
288° -Oct., “31 
292 Nov., 31 
491 Dec. ’31 
589" Jan: ’32 
687 Feb., ’32 
719 Mar:,:’32 
1004 June, 732 
38 July, “32 
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fying tube that the output current 
will depend upon the value of the 
output impedance. Thus, with 
reference to Figure 3 (a), a volt- 
age e, applied to the grid of the 
tube will produce a current flow 
through the output resistance r. 
The maximum power delivered to 
this resistance is, of course, the 
value of r which will make i’r the 
largest. It will be shown later 


that by the use of the differential 


dq d 
(3) —=— (Q max sin w t) 
dt dt 
Using the same methods which 
were employed in finding the derivative of equation (7), we 


. find that the solution of (1) becomes: 


(4) i= o Qmax cos wt 

Plotting the instantaneous value of the charge on the con- 
denser and the value of the current i, as obtained in Equation 
(4), the graph, Figure 2, immediately informs us that the cur- 
rent in a capacity circuit leads the charge by 90°. Now, the 
charge in a condenser is directly proportional to the difference 
of potential “‘e” between its terminals; therefore: 


qae ; 
Thus it is finally determined that the current in a capacitive 


* President National Radio Institute. 


calculus the relation for the maxi- 

mum power is obtained quite 
easily. The circuit of Figure 3 (b) is the electrical equivalent 
of (a), where w and 9 are respectively the amplification factor 
and the internal resistance of the tube. 

With reference to 2, the maximum power which can be 
delivered to the windings of a loudspeaker is dependent upon 
several factors. Thus, with reference to Figure 4, it can be 
shown mathematically that the current i, through the loud- 
speaker winding will be a maximum when there is a definite 
relationship existing between the resistances and inductances of 
the complete circuit and the frequency. This relationship 
is again quite simply derived by the use of calculus. 

With reference to 3, 4 and 5, these are mentioned only to 
show the possible conditions which are often encountered in 
radio theory. The discussion in the next lesson will show the 
method of investigating such problems. 
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THE COMPLETE RECEIVER EQUIPMENT 
A power output stage is included in the receiver itself, to operate the permanent-magnet 
dynamic speaker at the left. A metal cabinet is also provided, adding to the effectiveness 
of shielding 


Improved 15-250 Meter Super 


FOR PROFESSIONAL AND 


*“*“HAM’”’ 


SERVICE 


Numerous improvements based on further laboratory development 
and on suggestions offered by users of the original “Pro” receiver, 
characterize the new model discussed in this article 


N his article on the earlier model of the 
Hammarlund Comet “Pro” receiver, 
Gordon Fraser provided a detailed de- 
scription of the circuit and physical de- 
sign. The new Comet “Pro” described in 
the present article is in many respects the 
same receiver—yet from a_ performance 
standpoint it is an entirely different receiver. 
Its up-to-the-minute performance character- 
istics, which can be attributed primarily to 
valuable suggestions offered from many users 


By 


S. Gordon Taylor 


and 


William C. Dorf 


Part One 


of the original model, include the use of the new —50 series 
tubes and employment of new engineering developments. A 
-47 output tube provides full loudspeaker volume and auto- 
matically lower volume for headphone reception. Other new 


features include the use of an 
electron-coupled type oscillator, 
elimination of tuning interlock 
effects, complete stability of the 
oscillator and i.f. amplifier cir- 
cuits, provision for using inter- 
ference-reducing, balanced an- 
tenna systems and more com- 
plete shielding. 

In general, the chassis size 
and general layout remain as 
before. Like the original model, 
the new one employs eight tubes, 
including the rectifier, but an 
important advance is shown in 
the use of the newest tubes 
throughout. Instead of the 
-24’s, —35’s and -27’s used be- 
fore, —57’s, —58’s and a —47 are 
now employed. This feature 
alone represents a considerable 
improvement in sensitivity, and 
the new tubes used in the rf. 
and intermediate-frequency cir- 
cuits provide absolute stability 
in operation. 

The front panel layout re- 


COMPLETE 


mains as before, and the same unique band- 
spreading condenser arrangement is retained. 
It will not be necessary to discuss this in 
detail, as it was covered quite completely in 
the earlier articles. 

The most noticeable physical change has 
been in the adoption of a metal cabinet. 
This cabinet is crackle-finished to match the 
appearance of the metal front panel and is 
liberally ventilated by means of louvres. 
The wood cabinet, like that in which the 


early model was housed, is available for those who prefer it,” 
but the metal cabinet offers the advantage of additional overall 
shielding which under someconditions will be found advantageous. 

Looking at the chassis itself, the first change to strike the eye 


SHIELDING 


One of the features is the shielding of the plug-in 

coils, made possible by a change in the type of 

oscillator coupling employed. These shields are the 
two large cans in the center of the chassis 


is the provision of shield cans 
over the two plug-in coils. This 
change is a radical one, be- 
cause while dependence was 
placed on the inductive rela- 
tionship between the oscillator 
and r.f. plug-in coils to pro- 
vide the oscillator coupling in 
the earlier model, inductive 
coupling between these coils is 
purposely avoided in the new 
model. The high-frequency os- 
cillator is now electron-coupled 
to the first detector circuit, and 
complete isolation of the two 
circuits, so far as extraneous 
coupling of any kind is con- 
cerned, is therefore necessary if 
full advantage is to be taken of 
the best features of electron 
coupling. More will be said of 
this coupling system later. 

The shielding of these coils 
provides another outstanding 
advantage in that direct pick-up 
of either signals or strays is elimi- 
nated. (Continued on page 425) 
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Technical Review 


RADIO SCIENCE ABSTRACTS 


Radio engineers, laboratory and research workers will find this department 
helpful in reviewing important currént radio literature, books, Institute and 
Club proceedings and free technical booklets 


Radio Engineering, by F. E. Terman; 
McGraw-Hill Book Co., 1932. Professor 
Terman’s new book will be of great inter- 
est to students of radio communication as 
well as to engineers, operators and experi- 
menters. There is, and has been for some 
time, a definite need for a textbook which 
should be more up to date than the ones 
now available. 

The treatment of the subject is somewhat 
unusual; the author uses mathematics spar- 
ingly. He says in the preface that the aver- 
age reader is confused by the many equa- 
tions ordinarily appearing in an engineering 
book and loses sight of the most important 
expressions. Therefore the long derivations 
and trivial equations have been omitted. 

The first chapters discuss circuit constants, 
properties of resonant circuits and of vacuum 
tubes. Then comes a remarkable chapter, 
entitled Triode Amplifiers. It contains an 
unusually complete treatment of all kinds of 
amplifiers and their characteristics. For each 
type of amplifier there are curves of the 
frequency characteristics showing how it is 
influenced by the value of the component 
parts. Then follow chapters on the other 
uses of vacuum tubes: oscillators and de- 
tectors. Chapter IX, on special types of 
vacuum tubes, contains a discussion of the 
screen-grid tube and its application as a 
radio-frequency and audio-frequency ampli- 
fier. Other special types discussed are the 
pentode, the variable-mu tube, the space- 
charge grid tube, the co-planar grid (Wun- 
derlich) tube, the dynatron, the magnetron, 
etc. Later chapters discuss the design and 
construction of transmitters and_ receivers, 
antennas for long and short waves, direc- 
tional antennas. Final chapters on propa- 
gation of radio waves, radio aids to naviga- 
tion, radio measurements and sound equip- 
ment, complete the book. The last chapter 
deals with acoustics, the loudspeaker and 
the microphone. 


Testing Radio Sets, by J. H. Reyner; 
Chapman and Hall, London; 1932. This 
British book on testing is totally unlike what 
Americans have been used to read. The 
author does not give so much attention to 


Conducted by 
Joseph Calcaterra 


the measurement of currents and voltages 
and there is no so-called “analyzer” in his 
equipment. 

Since many receivers in Europe are regen- 
erative, the current readings might easily be 
deceiving. The author pays much attention 
to faults in thé radio-frequency amplifier, 
faults in tuning and feed-back effects, all 
of which cannot be found with the analyzer. 
It is an instructive text for the serviceman 
to read and even for the designer and the 
experimenter. There are many types of 
faults discussed which are not generally 
known; the author gives their cause and 
cure. 

In the latter part of the book one finds a 
treatment of laboratory measurements of 
receivers, bridge measurements and compo- 
nent testing. 


National Radio Institute Advanced Course 
in Broadcasting, Commercial and Ship Radio 
Stations. Lesson 1CA—Technical develop- 
ment and commercial radio. Lesson 2CA— 
The arc transmitter. Lesson 3CA—Spark 
transmitters. Lesson 4CA—Pick-up devices; 
speech input analysis. Lesson 5CA—Imped- 
ance-matching networks, pads and volume 
controls, Lesson 6CA—Transmisison lines; 
volume indicators; monitors. Lesson 7CA— 
Modulation in tube transmitters. Lesson 
8CA—The tube transmitter. Lesson 9CA— 
Typical transmitters and antennas. Lesson 
10CA—Radio measurements in transmitters. 
Lesson 11CA—The radio compass. Lesson 
12CA—Commercial receivers. Lesson 1SC— 
Learning the code. Lesson 2SC—A.C. and 
d.c. generators. Lesson 3SC—A.C. and 
d.c. generators and motors. Lesson 4SC— 
Alternators and a.c. motors. Lesson 5SC— 
Motor generators, a.c. and d.c. starters, dy- 
namo troubles. Lesson 6SC—Storage bat- 
teries. Lesson 7SC—Radio laws and regula- 
tions. Lesson 8SC—Traffic handling. 

The student who has mastered the con- 
tents of this course should be able to pass 


the government examination without dif- 
ficulty. 

Much of the information cannot be found 
in any book, so that one would have to 
search through files of all sorts of engineer- 
ing magazines to compile the material con- 
tained in these twenty lessons. The ques- 
tion of impedance matching, transmission 
lines and measurements has been discussed 
in greater detail than is customary in such 
texts. Each lesson has a number of ques- 
tions at the end whereby the student can 
test his progress. 


Review of Articles in the October, 
1932, Issue of the Proceedings of 
the Institute of Radio Engineers 

Visual Test Devices, by O. H. Schuck. 
This paper traces the development and de- 
scribes the construction and_ principle of 
operation of a device by means of which 
the frequency-response curve of a_tuned- 
circuit, tuned-transformer, amplifier or a 
complete radio set can be shown on a screen 
while the units are under test. The fre- 
quency-response curve which appears on the 
screen changes simultaneously with any 
changes in the adjustment of the apparatus 
under test, so that the effects of any changes 
in the circuit are instantly apparent. The 
system is particularly addpted for lining up 
superheterodyne intermediate-frequency am- 
plifiers. 


Copper-Oxide Rectifier Used for Radio 
Detection and Automatic Volume Control, 
by L. O. Grondahl and W. P. Place. A de- 
scription of a new type of detector which 
depends for its action on the rectifying prop- 
erties of the boundary between copper and 
cuprous oxide. This detector makes possible 
circuits in which harmonic distortion is prac- 
tically eliminated, a stage of audio-frequency 
amplification is dispensed with and automatic 
volume control of variable-mu tubes as well 
as other tubes is achieved without the ne- 
cessity of using an auxiliary tube for the 
purpose. 


A New Electrical Method of Frequency 
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Analysis and its Application to Frequency 
Modulation, by W. L. Barrow. This paper 
describes a method of analyzing an arbitrary 
combination of sine-wave voltages based on 
the appearance of certain figures, typical of 
definite frequency ratios, appearing in an Os- 
cillogram of the superposition of a constant 
frequency and a “search” voltage. 


A Fourier Analysis of Radio-Frequency 
Power-Amplifier Wave Forms, by L. B. Hall- 
man, Jr. A theoretical treatment of Class 
B and C radio-frequency amplifier wave 
forms, by means of the Fourier series, is pre- 
sented in this paper. Ideal wave forms with 
which Class C operation would be obtained 
are analyzed. The extent to which the ideal 
forms may be approached in actual opera- 
tion is considered and a wave form which 
may be approximated in practice is analyzed. 
The efficiency of the several wave forms is 
discussed. 


Review of Articles in the August- 
September, 1932, Issue of the 
Journal of the Institute of Radio 
Service Men 

Service Charges, by Henry A. Fischer. A 
discussion of the important factors which 
must be considered in establishing schedules 
of prices to be charged for service work if 
servicing is to be placed on a sound eco- 
nomic basis. The expense items of invest- 
ment, cost of parts, cost of operating busi- 
ness, equipment, operation of car, adver- 
tising, training, insurance, losses, etc., are 
considered in their relation to the charges 
which must be made for service work. 

Data on Sylvania Tubes, types 41, 42, 43 
and 44, and on the Eveready Raytheon type 
52 are found under “Institute News.” These 
articles closely follow the preliminary tech- 
nical bulletins issued by the companies. 

Static Analysis of Radio Receivers, by 
J. C. Hoover. This paper describes an en- 
tirely new method for shooting trouble in 
radio sets and similar equipment which 
makes use of measurements of resistance, 
capacity, inductance and tube characteristics 
while the power source of the receiver is 
turned off and therefore provides an accu- 
rate means of checking the entire set and 
finding faults even while the set is inopera- 
tive. 


Review of Articles in the October, 
1932, Issue of the Bell Labora- 
tories Record 


Radiation-Cooled Power Tubes for Radio 
Transmitters, by H. E. Mendenhall. A de- 
scription of the characteristics of a new line 
of radiation-cooled tubes with peak power- 
output ratings of 500, 1500 and 2000 watts 
for use in transmitters of 100 to 1000 watts 
rating. A discussion of the problems in- 
volved and the factors which were consid- 
ered in the development of these tubes is 
also given. 


A Low-Power Broadcast Transmitter, by 
A. W. Kishpaugh. A complete description 
with photographs and circuit diagrams of a 
low-power broadcast transmitter perfected 
by the Bell Laboratories which is designed 
to cover the power range from 100 to 1000 
watts. The unit is designed to operate en- 
tirely from alternating-current circuits. 


Review of Technical Booklets 
Available 


2. 1933 R.F. Parts Catalog. An 8-page 


folder containing complete specifications on 
the entire line of Hammarlund variable and 
adjustable condensers, r.f. transformers, sock- 
ets, shields and miscellaneous parts for broad- 
cast 


and short-wave receivers, complete 


Review of Contemporary 
Periodical Literature 


Patent Problems in the Field of Elec- 
tronics, by H. A. Toulmin, Jr. Electronics, 
October, 1932. This article points out some 
interesting and valuable facts regarding the 
importance of finding out what has already 
been done in a given field before wasting 
time and money in rediscovering and rein- 
venting things which have already been pat- 
ented. It also points out the difference be- 
tween design and invention and explains the 
meaning of contributory infringement. 

Characteristics of American Electronic 
Tubes, by Keith Henney. Electronics, Oc- 
tober, 1932. A tabulation of the mechanical 
and electrical characteristics of American 
tubes, with the various tubes separated into 
the following classifications: Three-Electrode 
Power Tubes; Four-Electrode Tubes; Radio 
Receiving Tubes; Photocells; Grid-Con- 
trolled Rectifiers; Gaseous Rectifiers; High 


Free Technical 
Booklet Service 


HROUGH the courtesy of a 

group of radio manufacturers, 
Rapvio News now offers to its read- 
ers this Technical Booklet Ser- 
vice. By means of this service 
readers of Rapio News are able 
to obtain quickly and absolutely 
free of charge many interesting, 
instructive and valuable booklets 
and other literature which former- 
ly required considerable time, ef- 
fort and postage to collect. 


To obtain any of the booklets 
listed in the following section, 
simply write the numbers of the 
books you desire on the coupon ap- 
pearing at the end of this depart- 
ment. Be sure to print your name 
and address plainly in pencil, and 
mail the coupon to the Radio 
News Technical Booklet Service. 
Stocks of these booklets are kept 
on hand and will be sent promptly 
as long as the supply lasts. Do 
not send for any material in which 
you are not actually interested or 
of which you already have a copy, 
in order to avoid waste and need- 
less postage expense. 


To avoid delay, please use the 
coupon provided for the purpose 
and enclose it in an envelope by 
itself or paste it on the back of 
a penny postcard. The use of a 
letter asking for other informa- 
tion delays the filling of your re- 
quest for booklets and catalogs. 
If possible, however, please en- 
close one of your blank business 
letterheads to establish your con- 

nection in the industry. 


. 
short-wave receivers and transmitting va- 
riable condensers. 


4. A 15 to 200-Meter Comet “Pro” Su- 
perheterodyne. A description of the out- 
standing features of the Hammarlund-Rob- 
erts high-frequency superheterodyne designed 
especially for commercial operators for labo- 
ratory, newspapers, police, airport and 
steamship use. 


5. Volume Control and Variable and Fixed 
Resistor Catalog. A series of folders con- 
taining complete specifications of the Elec- 
trad line of fixed and variable resistors, volt- 
age dividers, and volume controls for origina} 
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Vacuum Rectifiers; Communication and In- 
dustrial Tubes. 


Police Radio System in New York City 
Proving Successful. Radio Engineering, Oc- 
tober, 1932. A description of the methods 
being used in New York City to reduce 
crime losses by using radio patrol cars which 
are In constant communication with head- 
quarters, 


Power Transformer Testing, by Richard 
Shea. Radio Engineering, October, 1932. A 
complete description, with circuit diagrams, 
of a test board for power transformers, on 
which it is possible to make all the necessary 
current and voltage measurements under 
proper load conditions. 


Stabilized “B” Supply for A.C. Receivers, 
by D. Dekker and W. Keeman. QST, Octo- 
ber, 1932. A description of a method of 
using neon lamps to prevent extreme voltage 
fluctuation of the “B” supply of a.c.-operated 
short-wave receivers. 


Transmisison Line Feed for Short-Wave 
Antennas, by True McLean. QST, October, 
1932. A detailed technical discussion of the 
factors entering into the efficient design of 
short-wave antennas and the methods of 
connecting them to the associated transmit- 
ting apparatus. 


Radio Markets of the World, 1932, by 
Lawrence D. Batson. U.S. Department of 
Commerce, Bureau of Foreign and Domestic 
Commerce. A detailed analysis of the con- 
dition of broadcast services throughout the 
world. Statistics regarding financial condi- 
tion, population, resources and _ possibilities 
for sales of American radio equipment in 
the various countries is given in detail. 
Tables showing the number of receivers in 
various countries, as compared with those 
in the United States, are given. A list of all 
foreign broadcast stations is included, to- 
gether with information regarding call let- 
ters, frequency and power. The type of 
lighting and power lines used in the various 
countries is indicated for the information of 
those who are contemplating sales of re- 
ceivers for lighting-line operation. 


Check-List of Radio Bills Pending in the 
Seventy-second Congress. Air Law Review, 
October, 1932. <A list and summary of the 
bills which are pending, arranged according 
to the particular subject covered by the bills. 


B Eliminators: Rotary vs. Vibrators, by 
William W. Garstang. Radio Industries, 
October, 1932. A discussion of the relative 
advantages of rotary and vibrator B elimi- 
nators, especially as regards their use for 
automobile radio installations. 


How to Get Copies of Articles 
Abstracted in This Department 


The abstracts of articles featured in this 
department are intended to serve as a guide 
to the most interesting and instructive mate- 
vial appearing in contemporary magazines. 
These magazines may be consulted at most 
of the larger public libraries, or copies of the 
issues containing the articles may be ordered 
direct from the publishers. 

Rapio News cannot undertake to supply 
copies of these articles. They are NOT in- 
cluded in the Rapio News Free Technical 
Booklet Service. 


equipment or replacement use, together with 
volume-control circuit diagrams, specifica- 
tions of replacement volume controls for 
standard receivers and announcement of the 
Resistor Replacement Handbook. 


9. Catalog of Fixed, Metallized and Pre- 
cision Resistors. ‘This 16-page catalog gives 
complete specifications of the International 


N 
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Resistance Co. line of metallized, wire- 
wound and precision wire-wound resistors, 
motor-radio suppressors, handy servicemen’s 
kits, valuable technical data and list of free 
bulletins available on the building of service- 
men’s test equipment. 


10. Information on the Suppression of 
Motor Radio Noises. This interesting and 
useful folder of the International Resistance 
Co. gives complete information on how to 
overcome motor-generator, ignition coil, in- 
terrupter and spark-plug noises in automo- 
bile radio installation. 


12. Certified Tube Plan for Servicemen 
and Dealers. A special plan of the Triad 
Mig. Co. which makes it possible for ser- 
vicemen and dealers who maintain a service 
department to obtain tubes direct from the 
factory, at discounts that enable them to 
make tube replacements at attractive profits 
is described in this folder. 


16. RMA Standard Resistor Color Code 
Chart. A handy post-card size color code 
chart designed by the Lynch Mfg. Co. to 
simplify the job of identifying the resistance 
values of resistors used in most of the stand- 
ard receivers. It also contains a complete 
list of the most commonly used values of 
resistors with their corresponding color desig- 
nations. 


25. Transposition Noise-Reducing Antenna 
System. A detailed description, with tech- 
nical data, on a new antenna system, per- 
fected by the Lynch Mfg. Co., which is ef- 
fective in eliminating the majority of elec- 
trical noise interference on both broadcast 
and short-wave reception. It is especially 
suited for application on all-wave receivers 
which have heretofore given unsatisfactory 
results because of objectionable interference 
on the shorter waves. It can be applied to 
existing installations and offers a big field for 
profitable jobs for the serviceman. Its use 
on amateur receivers makes possible more and 
better QSO’s. 


26. The Basic Training a Serviceman 
Needs. This is an outline of a course of in- 
struction used by the National Radio Insti- 
tute to prepare the beginner or established 
serviceman to meet the rigorous demands of 
modern radio servicing. The outline covers 
the subjects of radio technique and _ proce- 
dure in understanding circuits, equipment 
and the location and elimination of all radio 
troubles. 


27. Wire Products and Antenna Supplies. 
A 4-page folder giving complete specifica- 
tions of a wide variety of bare and variously 
insulated, solid and stranded wires for aerials, 
coils and transformers, aerial supplies, an- 
tenna kits, insulators, lead-in strips, lightning 
arresters and ground clamps of the Cornish 
Wire Co. 


29. Practical Radio Engineering. A 28- 
page book which gives a detailed description 
of the home-study course in practical radio 
engineering offered by the Capitol Engineer- 
ing Institute. The course is divided into 
two main parts. The first part is intended 
to provide the student with the funda- 
mental knowledge and training required 
to thoroughly understand the second part 
which is an advanced course in radio engi- 
neering. The course prepares the student 
for actual radio engineering work in the in- 
dustry. Stress is laid on the practical appli- 
cation of radio principles. 


30. Shielded Noise-Reducing Antenna 
System for Broadcast Waves. A complete 
description of a new Lynch low-cost, impe- 
dance-matching system of unique design— 
including impedance-matching transformers 

(Continued on page 422) 
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Whatever resistor 
you need-—it’s here! 


HRC 
RESISTORS 


A complete line —and the 
only complete line on 
the market 


HY shop around to find re- 
sistance units for your different 
purposes? They’re all in the I.R.C. 
line —and all in the new IRC, 


POWER WIRE WOUND 

We manufacture every type you 
want—and wherever you are, you can 
readily buy them. I.R.C. distributors 
are located in all parts of the country 


—in virtually every leading city—and 
in foreign lands. And every resistor 
bears the quality label known the 
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SUPA E & GI 


world over—‘I.R.C.”” LOOK FOR 
MOTOR THIS TRADEMARK. 


Only a glimpse of I.R.C. products 


is possible in this advertisement. But 


Fale the full data is yours for the asking 
fiscal in our new catalog, showing resistors, 

“® WIRE WOUND ° ; . . . 
EAE resistor kits, service helps, instructions 


for making your own apparatus, and 
technical information on_ electrical 
PRECISION characteristics of all ILR.C. units. 
WIRE WOUND 


RESISTOR 4 


International Resistance Co. 
PRECISION 2006 Chestnut Street, Philadelphia, Pa. 
WIRE WOUND 74 Wellington St., W., Toronto, Ont., Can. 
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Write for 
FREE 
Catalog. 
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Form F5. 
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loud Speakers 


MR. C. M. FOX, 
Technical Engineer 


First in the speaker 
field because of their POSITIVE 
DEPENDABILITY and SEN- 
SATIONAL PERFORMANCE. 
Performing efficiently with a 2- 
Watt input, BUD has a guaran- 
teed continuous operating capacity 
of 25 WATTS and a peak load of 
50 WATTS! BUD assures you 
against embarrassing, inconven- 
ient, costly breakdowns! For in- 
door and outdoor P.A. systems, 
BUD guarantees efficient, depend- 
able service. Unaffected by at- 
mospheric conditions ! 


BUD SPEAKERS Offered 
on FREE Trial Plan 


Discard your obsolete, inefficient, 
costly, troublesome units. Stand- 
ardize on BUD! It costs less to 
enjoy a BUD than to be annoyed 
with an ordinary speaker! Let 
BUD'S Sensational Performance 
convince you of BUD’'S Positive 
Dependability. Send for details 
of FREE Trial Plan. 


BUD SPEAKER CO. 


MERE? DORR ST. 
TOLEDO, OHIO-U.S.A. 


Send for Our New 


CATALOG 


Hundreds of bargains for 
SERVICEMEN & DEALERS 


We carry a line of the best merchandise at 
lowest prices, including general replacement 
parts. Three months’ guarantee. 


Special: Auto Radio Kit............... $7.90 


SCHELLER RADIO SERVICE 
263 Oak Street, Buffalo, N. Y. 


The Economy 
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“Eight” 


(Continued from page 405) 


resulting in better frequency response. The 
small fixed condenser, C16, shunted across 
the transformer secondary, provides a means 
of tone control, and it may be switched in 
or out of the circuit by switch SW2. With 
this condenser connected in the circuit, the 
higher frequencies are eliminated and hence 
the low notes predominate. 

The output pentodes, in push-pull, deliver 
tremendous power output without minimiz- 
ing the stage gain. The use of pentode output 
tubes not only permits greater volume, but 
also minimizes distortion and insures smoother 
reception. The push-pull arrangement of 
these tubes results in truly superior tone 
quality. 

A medium-size dynamic speaker is speci- 
fied for use with the Economy Eight, and 
even this is not ordinarily operated at full 
volume in the average-size room. Due to the 
large amount of power inherent in this re- 
ceiver, it is possible to operate the largest 
type dynamic speaker with it, and have suf- 
ficient volume to fill a fairly large audito- 
rium, 

A single, compact transformer, T1, sup- 
plies all the filament and the high-tension 
voltages. Conventional full-wave rectifica- 
tion is employed, using a type -80 tube. 
The 2500-ohm speaker field acts as the audio 
choke of the filter system. Electrolytic con- 
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There’s a world of improvement in an 
AMPERITE-equipped radio. Corrects volt- 
age variations, reduces noise, clarifies tone, 
protects parts. Installed in five minutes. 
If you do service work, send 
$1.40 to Dept. RN-1 for sample 
and profitable sales plan. 


AMPERITE Grporation 


561 BROADWAY. NEW YORK 


EPRITE 


! VOLTAGE CONTROL 


Technical Review 
(Continued from page 421) 


for the antenna and each receiver—which 
now makes possible the use of a shielded 
noise-reducing antenna lead-in of any length, 
without loss of signal strength. This system 
is designed exclusively for electrical noise 
elimination on the broadcast frequencies, and 
because of its low cost, the ease with which 
it can be installed, and the means it pro- 
vides for using several receivers on a single 
acrial, it offers many opportunities for prof- 
itable johs for servicemen, experimenters and 
set builders. 


January, 1933 

Rapio News Free Technical 
Booklet Service 

222 West 39th Street 

New York, N. Y. 


Gentlemen: Please send me, with- 
out charge, the booklets or folders 
I have filled in below: 


] Serviceman in Business for Myself 
Cl Serviceman Employed by: [| Manufac- 
turer, Jobber, [| Dealer, [) Service 
Organization 
[] Radio Engineer 
] Experimenter 
[| Laboratory Technician 
(] Dealer 
] Jobber 
C] Professional or Amateur Set, Builder 
[] Licensed Amateur 
[] Station Operator 


Rael ariedhickueunbnsohie 

6 PEAR R LEDERER eres 

I am a (J subscriber [] newsstand 
reader. 

I buy approximately $......... of 
radio material a month 
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PLEASE USE PENCIL AND PRINT, 
IN FILLING IN COUPON 


densers, C20 and C21, are connected so as 
to by-pass each side of the field to ground, 
Condenser C19 acts as a tuned hum filter, 

The push-pull output transformer, having 
a primary impedance of 7000 ohms on each 
side of the center-tap, is mounted on the 
speaker. All connections to this transformer 
and to the speaker field are made by means 
of a plug which fits into socket J3, mounted 
on the rear chassis wall. 

And now for the good news for the set 
builders. A complete kit of parts is avail- 
able for the Economy Eight, with every 
component ready to put in place, from the 
big four-gang condenser to the smallest fixed 
resistor. Even the necessary hardware is 
provided. 

Best of all, however, is the fact that a 
chassis is available, bent to the exact speci- 
fied size, with all mounting holes drilled, 
All the hard manual work is thus eliminated. 
The set builder merely fastens the parts in 
place as indicated in the various illustrations, 
Wiring is then performed in accordance with 
the wiring diagram. Special detailed dia- 
grams show socket connections, coil connec- 
tions and transformer connections, so that 
even a novice is certain of success in build- 
ing this receiver. 

The following procedure is_ suggested. 
First mount the four tube sockets, V1, V2, 
V3 and V4. The bases for the tube shields 
are also mounted with the sockets, using %4- 
inch, is screws. Next, mount sockets VS, 
V6, V7 and V8; also mount the socket for 
the speaker connection, J3. 

Mount the four r.f. coils, L1, L2, L3 and 
L4. The leads on top of these coils which 
connect to the grid caps of the tubes should 
face the tube socks. The r.f. coil with the 
red primary windings is the antenna coupler 
(coil L1). Mount the four r.f. coil shields 
by means of the eye-screws supplied in the 
hardware kit, bringing the grid leads through 
the hole in the top of the shield. 

Mount the antenna and ground posts, the 
“phono” jack, the two trimmer condenser 
strips and the four-gang tuning condenser. 
Mount the tone control-switch, volume-con- 
trol switch, the power transformer T1, audio 
transformer T2, and the two electrolytic 
condensers, C20 and C21. The two ri. 
chokes, L5 and L6, are fastened in place, and 
then the condenser can containing fixed con- 
denser C17 and C18. This completes the 
assembly at this point. 

Use flexible push-back wire and make sure 
that all joints are carefully and firmly sol- 
dered. First wire all the filaments. Solder 
the center-tap resistor R14 on the filament 
prongs of socket V6. Connect the plate 
leads from the plate terminals of the tube 
sockets to the plate terminals of the radio- 
frequency coils. Connect all the “B” plus 
leads from coils L2, L3 and L4 to one ter- 
minal of choke L6. Connect the ground 
leads of all the r.f. transformers to the “bus 
bar,” as shown in the parts layout. 

Wire all of the grid circuits, checking the 
various grids carefully with the special dia- 
grams showing socket connections. The con- 
trol-grid connections of the type -58 and 
the type -57 tubes are made at the cap of 
the tube. Connect all of the cathode circuits. 
Wire in all resistors and fixed condensers. 
Connect all of the power leads from the 
transformer to the rectifier tube. Connect 
the leads from the input transformer, T2, 
to the two pentode power output tubes. 
Complete all other miscellaneous connections, 
and then check over the entire circuit, wire 
for wire, with the greatest care. 

After the set has been completely as- 
sembled and the wiring has been thoroughly 
checked, insert the eight tubes in their re- 
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spective sockets. Connect the supply plug 
into a 110-volt a.c. lighting socket or base- 
board outlet. Connect the antenna and 
ground and turn the switch SW1 “on.” Ad- 
vance the volume control to maximum and 
rotate the tuning condenser until some form 
of signal is received. Adjust the trimmer 
condensers with a screwdriver until maxi- 
mum results are obtained on some station 
located at that point. 

In order to peak the trimmer condensers 
more accurately, make all other adjustments 
with volume reduced to a point where it is 
just audible. The volume is kept down by 
means of the manual volume control, R1. In 
this way it is possible to detect a slight 
change more readily. Next, tune in a broad- 
cast station on the high-frequency end—that 
is, with the condenser rotor plates com- 
pletely ‘“out”—and adjust the trimmers for 
maximum volume. Repeat this procedure at 
various other points, in order to insure per- 
fect alignment. The receiver will then func- 
tion without further adjustment. 


Parts List 


BP1, BP2—Eby twin binding posts 

Ci, C4, C6, C8—4-gang Scoville variable 
condenser, .00035 mfd. each section 

C2, C5, C7, C9—Trimmer condensers, two 
on a strip, 2 to 35 mmfd. each 

C3—Cornell cartridge type condenser, .1 mfd. 

C1i0—Cornell cartridge type condenser, .3 
mid. 

C11—Cornell cartridge type condenser, .2 
mfd. 

C12—Trutest mica condenser, .001 mfd. 

C13—Trutest cartridge condenser, 1 mfd. 

Ci4—Cornell cartridge type condenser, .01 
mfd. 

C15, C22—Trutest 35-volt cartridge type 
condensers, 5 mfd. 

C16—Cornell cartridge type condenser for 
tone control, .004 mfd. 

C17, C18—Faradon condenser block, two 
sections, 2 mfd., 1.5 mfd. 

C19—Cornell cartridge type condenser .005 
mfd. 

C20, C21—Trutest 500-volt dry electrolytic 
condensers, 8 mfd. 

Ji, J2—Eby twin jacks for phonograph con- 
nections 

J3—5-prong wafer type sockets 

Li—Special Trutest low-loss shielded an- 
tenna coupler 

L2, L3, L4—Trutest low-loss shielded rf. 
transformers 

L5, L6—Trutest r.f. chokes, type 4C-1867 
(use full winding) 

Ri—Electrad volume-control potentiometer, 
5000 ohms, with switch SW1 

R2—Trutest carbon resistor, 400 ohms, 1 
watt 

R3—Trutest carbon resistor, 20,000 ohms, 
Y, watt 

R4—Trutest carbon resistor, 2 meg., 1 watt 

R5, R6—Trutest carbon resistors, 100,000 
ohms, % watt 

R7—Trutest carbon resistor, 500,000 ohms, 
Y% watt 

R8—tTrutest carbon resistor, 3000 ohms, 1 
watt 

R9—Trutest carbon resistor, 40,000 ohms, %4 
watt 

R10—Trutest carbon resistor, 250,000 ohms, 
4 watt 

R11—Trutest carbon resistor, 40,000 ohms, 
2 watts 

R12, R13—Trutest resistors, 600 ohms, 10 
watts 

R14—Wire-wound 20-ohm center-tap resis- 
tor 

R15—Trutest carbon resistor, 50,000 ohms, 
1 watt 

SW2—Toggle switch for tone control 

Ti—Polymet power transformer,  flush- 
mounting type 

T2—Sangamo push-pull input transformer 

V1, V2, V3, V4—6-prong wafer type sockets 

(Continued on page 424) 
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NATIONAL SW-58 Thrill Box is four years NEW. Four 
years ago short-wave broadcast listeners heard around the 
Each year, with 
new and better tubes and new and better research, the 
now the SW-58 Thrill 
Box offers features to the users not dreamed of in Septem- 
ber, 1928. “Controlled Selectivity,"’ an entirely new order 


world with NATIONAL Thrill Boxes. 


Thrill Box has been improved .. . 


SET OF @ 
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NDILOWVER FREQUENCIES 
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RANGE 14 


NATIONAL 


SW-58 THRILL-BOX 


of isolation between circuits, tremendous RF gain with the 


new 58 tubes . . and during four years, a 
constant stream of unsolicited, unpaid for, 
enthusiastic testimonials from users who 
BOUGHT and PAID for their NATIONAL 
receivers, have flowed in praising the per- 
formance of the Thrill Box. 


“In two months | have logged nearly 1000 stations 
which includes about forty foreign countries." 
Centralia, Washington. 
“Il would like to tell you that the Thrill Box is abso- 
utely the best short-wave set | have heard, regardiess 
of price. | have received stations in Australia, Holland, 
England, Germany, South America, Central America, 
all on the loud speaker..." 
San Antonio, Tex. 
“I am tuning in stations from all over the world... 
Malvern, Pa. 


“| have had the receiver in operation for about a month 
and wouldn't trade it for any six others | have ever 


head...” 
Fairport Harbor, Ohio. 


When You Buy the NATIONAL 
SW-58 Thrill Box You Get 


Utmost Sensitivity, Extremely Low Background Noise 
(highest signal-to-noise ratio), Unequalled Flexibility 
and Ease of Control. 

“Controlled Selectivity... An entirely new feature, 
found only in the SW-58, which allows the set always 
to be operated at the best selectivity consistent with 
signal strength and reception coxditions. 

Loud Speaker Performance. A Push Pull Stage with 
245 tubes for best tone-quality gives fine loudspeaker 
volume. There is also a jack for headphones. 

Full AC or DC. The AC set operates with the NA- 
TIONAL 5880 Special SW Power Supply with extra 
shielding and filter sections for humless operation. A 
Licensed. Battery model also available for use where 
there is no AC current. 

Mail the coupon below today for your copy of our new 
24-page book and full details of the new NATIONAL 
SW-58 THRILL BOX. 


NATIONAL 


A. C. SW-58 
THRILL-BOX 


REGULAR USERS 


of NATIONAL 
Short-Wave Equipment 


NATIONAL  Short-Wave Equioment and 
Short-Wave Receivers are used by thousands 
of Short-Wave listeners and amateurs all over 
the world, and by every large commercial 
company in the communications field, including: 


General Electric Co. U. S. Navy 
Westinghouse Electric Signal Corps, U. S. 
& Mfg. Co. Army 


R.C.A. Communications U. S. — 6 
; ; ; merce (Lig ouse 

— or (United Service) 

Federal Tel. & Tel. Co. Pan American Airways 

Western Electric Co. Bocing Air Lines 

Press-Wireless Western Air Express 


i Transcontinental and 
Mackay Radio (Postal) Western Air Express 
American Airways 


3 1 ' Radio-Marine 
Menten Tel. 6 Tel yetes Ale Line 


Canadian Marconi Eastern Air Transport 
U. S. Naval Research Canadian Airways, Ltd. 
Laboratories Southern Air Transport 


Send for THIS FREE 24-page BOOK 
Full and up-to-date infor- 
mation on short-wave re- 
ceivers, radio time and 
revised call list of inter- 
national short-wave broad- 
casting stations giving 
wave lengths, call let- 


ters and full particu- 
lars. 
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| 61 Sherman Street, Malden, Mass. 
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Radio for Tow-Cars 


(Continued from page 398) 


friends with them as we met oftener. They 
began bringing in work. Soon I had a whole 
string of cops’ cars to care for, and while 
this is not a fortune-making line, it helps in 
the long run. 


To begin with, I had an old Lincoln tow- 


car, badly in need of paint but otherwise 
O. K. I painted the whole thing white, had 


it lettered neatly, and kept it shined up at 
all times thereafter. 

Four weeks after equipping my tow-car 
with radio I had to buy another car, business 
was growing so rapidly. Needless to say, I 
installed radio on it also. 

Besides the radio tow-cars, I have a set 
in my office, so that I receive calls the same 
as do the cars when they are out. If I get 
a call when one car is out, I immediately 
send another one. The driver picks up calls 
when on the run to a wreck. At such times 
he ’phones in to the office. 

You can readily see the efficiency of this 
system. Not bad, eh? By thus employing 
radio in this unique method, I have more 
than trebled my business in eight months. 


I have moved to larger quarters and now 
have eight men working days and four on 
nights. 

My greater profits have enabled me to 
hire the best mechanics, to whom I pay 
very good wages. I am justified in so 
doing. They know it, and reciprocate by 
turning out the best work of which they 
are capable. 

My equipment is always shiny and neat, 
the cars driven by clean, courteous chaps 
who adhere strictly to my formula of get- 
ting business. Each is a salesman in his line, 
selling tow-car service; not a dirty, careless, 
indifferent fellow, driving a pile of junk 
out somewhere to pick up another pile—any 
old way. 

I have installed short-wave sets in two 
other out-of-town garages. I am, therefore, 
writing this account of the success of radio 
in my own business with the thought that 
here might be another opportunity for radio 
servicemen—to install short-wave radio auto- 
mobile receivers in cars operated by garages 
specializing in this type of repair work. 


The Economy “Eight” 
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V5, V6, V7—5-prong wafer type sockets 

V8—4-prong wafer type socket 

VT1, VT2, VT3—Arcturus -—58-type 
mu pentode tubes 

VT4—Arcturus -57 type tube 

VT5—Arcturus -56 type tube 


variable- 
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3 special finish knobs 


1 bracket for mounting Faradon coadenser 
block 

1 metal chassis, bent to shape and completely 
drilled, 161% inches by 1114 inches by 2% 
inches high 


More Profit 
Lower Price 
Easier -to Sell 
Easier to Install 
Better Results 


Eliminates Man-made static and 
permits the use of several receivers 
on a single antenna. 
Special Offer, Dealers and Service 
organizations—A sample LYNCH 
“NO-STAT” will be sent at our 
special price of $2.50. Clip this 
to your letterhead, enclose check 
or money order for $2.50. After 
Jan. 15, 1933, the “NO-STAT” will 
be obtainable only through your jobber 
at regular discounts from $5.00 list. 


LYNCH MFG. CO., INC. 


1775 Broadway, New York, N. Y. 
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. .. With Another Leader 
4\4 FT. TRUMPET 


with the 
New LIFETIME 
Stormproof Construction 


n 4'%-Foot Trumpet meets 

a widespread demand for an ethicient, port- 
able, high quz ality trumpet for public addres 

ts size is convenient for handlin aA 

tion. Extreme ely rugged in construc 

alt le neth e aluminum bone, arr 


bell section of the special non “Vibrating “Racor 
Cloth. Low frequency cut-off 14( 
repr i n of either speech or f= 


te 
ssembled or disasse »mbled and compactly 
stored. The new r ile on-be & with extra wide ferrule and three sus- 
pension points are othe r outstanding features. 


SENO FOR COMPLETE fF ~~ ~ 
NEW CATALOG ON Jani covERnD ‘BY ‘CU. 
HORNS AND UNITS [Patents Nos 

Address Dept. R. N.1 
RACON ELECTRIC CO., Inc. 
52 E. 19th St., NEW YORK 


two sections. 


1, 
1, 781, 489; 
1,835,739; 


BUS BAR TO SHORT PHONO JACK 
ra WHEN PLAYING RADIO 


M4 


SPEAKER 
/ ° 3) SOCKET 
®@ 
© ef O° 


J3 


8 fe PHONO OY 6) lo) 


X 


ee 


y" 
16% 


R4- 


BRACKET 
R1S- el 
C17 C18 © oY | 
--R 43 
CH 
V7 


C 10-4: 


R&B R7 C20 RID C24 


THE CHASSIS DETAILS 


VT6, VT7—Arcturus PZ or -—47 type output 
pentode tubes 


VTs—Arcturus type -80 full-wave rectifier 
tube 
1 full-range vernier dial with escutcheon 


plate and pilot light 


4 Trutest shields for new type tubes 

1 Lafayette 8-inch dynamic speaker with 
2500-ohm field and output transformer to 
match push-pull -47’s. Speaker 5-prong 
plug 
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Short-Wave “Super” 


(Continued from page 418) 


Anyone familiar with short-wave work will 
realize that on wavelengths around 50 meters 
and lower, the direct pick-up provided by 
a single unshielded coil is adequate under 
certain conditions to make audible the sig- 
nals from stations a thousand miles away or 
more. Also the lack of proper shielding per- 
mits the direct pick-up of stray interference, 
whereas, with pick-up limited to the antenna 
proper, such interference may be largely at- 
tenuated by the relatively loose coupling 
provided in the antenna coil, and the signal 
input is more directly under the control of 
the operator. 

Skipping now to the output of the new 
receiver, another and rather extensive re- 
vision is found. In the earlier model a type 
-—27 tube was employed in the audio output 
stage, providing a limited amount of audio- 
frequency gain and relatively low power- 
handling ability. It was suitable for head- 
phone output and for moderate loudspeaker 
volume, but where greater volume was re- 
quired it was necessary to resort to the use 
of an external power stage. 

In substituting a type -47 tube for the 
old -27, both gain and power-handling abil- 
ity have been greatiy increased, with the 
result that plenty of volume and power are 
provided for good loudspeaker operation 
without resorting to the use of additional 
amplifier equipment. But for headphones— 
and many operators and “hams” demand 
headphones—the output of a -47 tube is too 
great to be practical. An output transformer 
was added, and tapped to provide a consid- 
erable step-down in signal voltage to the 
headphones. This not only has the effect of 
reducing headphone volume, but the trans- 
former eliminates direct current from the 
*phones and speaker windings. This is, of 
course, essential when a plate current of the 
magnitude of that required by a -47 tube 
is present. 

To further improve headphone reception, 
a 25,000-ohm resistor is inserted in series 
with the headphone jack. The signal output 
divides between this resistor and the head- 
phones in proportion to their impedance. 
At the lower audio frequencies the average 
headphone has an impedance of a low order, 
therefore most of the signal voltage is spent 
along the 25,000-ohm resistor, only a portion 
of it being impressed on the ’phones. As 
the audio frequency increases, however, the 
headphone impedance rises and a_propor- 
tionately larger part of the signal voltage is 
impressed across the ’phones. The overall 
results is that the low frequencies, which are 
of relatively small importance in headphone 
reception, particularly c.w. reception, are 
considerably attenuated, along with low- 
frequency noise. The higher frequency sig- 
als, on the other hand, are increasingly 
strong, thus accentuating the portion of the 
audio range which includes the voice and c.w. 
frequencies. 

This audio-frequency discrimination sys- 
tem by itself would have the drawback that 
the audio frequencies above the useful range 
would be accentuated more than those which 
are desired. But this possibility is elimi- 
nated by the tone control mounted on the 
receiver panel. This is a variable shunt 
across the primary of the output transformer, 
designed to attenuate the high frequencies. 
Inasmuch as this latter system is variable, 
the control knob may be adjusted to cut 
off frequencies above the desired range so, 
with one system cutting off the unnecessary 
lows and the tone control system cutting off 
the highs above the desired range, maximum 


signals are obtained with a minimum of 
noise. 
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The Service Bench 


Eliminating Noise in Auto Radio Installations: Sources, High-Tension Interference, 
Low-Tension Circuits, Importance of Bonding—The Service Salesman—Service Shops— 
Service Hints: Installing Radio in Chevrolets, Transposed Lead-ins, Amateur Activities 


HE principal problem associated 
with the operation and service of 
automobile radio installations is the 
reduction or elimination of noise. 
Noise in such installations can be cate- 
gorically attributed to three general causes: 
1. Electrical sources peculiar to auto 
radio. 
2. Mechanical vibration peculiar to auto 
radio. 
3. Noise conditions common to all radios 
but accentuated by the circumstances of 
operation in automobiles. 


Electrical Noise Sources 


Electrical disturbances may arise in both 
the low and high-tension circuits. Noises 
having their origin in the low-voltage sec- 
tion are carried to the radio receiver through 
common circuits. High tension noise may 
be radiated, to be picked up by the antenna 
and the lead-in, or may be partially con- 
ducted by the low-tension circuits, other 
conductors, and capacitatively by the occu- 
pants. 

The possible sources of interference are 
best understood following a brief review of 
the functioning of a typical ignition system. 
The ignition system on the modern automo- 
bile is fundamentally similar to the old 
make-and-break systems common with the 
early cars, and consists of a low-potential 
source, the storage battery, fed to the pri- 
mary of an induction coil through a breaker 
actuated by the engine timing mechanism. 
One side of the primary circuit is usually 
completed through the car frame and chassis. 
It is thus considered the low potential or 
“srounded” side. The high-tension or sec- 
ondary circuit consists of the secondary of 
the induction coil which is fed through the 
distributor, to one spark-plug at a time, the 
return circuit being made through the cyl- 
inder block, motor assembly and _ chassis. 


Conducted by 
Zeh Bouck 


The induction coil therefore has a common 
secondary and primary terminal and is, in 
more ways than one, an “auto” trans- 
former. 

Sparks are fertile source of radiated and 
conducted interference, and there are three 
legitimate generators of sparks in the au- 
tomobile ignition system. As the circuit 
breaker, or interrupter, contacts open, the 
sudden fall of the magnetic flux about thé 
secondary winding gives rise to the second- 
ary voltage responsible for ignition. How- 
ever, there is sufficient inductance in the 
primary winding to induce therein a voltage, 
much higher than the 6-volt primary source, 
which tends to break down, in a spark, 
across the interrupter gap. This spark is 
absorbed to a great extent by a condenser, 
integral with the ignition system, connected 
across the contacts. However, some spark 
remains, and it is inadvisable to use a 
much larger condenser than that designed 
for the particular ignition system employed, 
as higher capacities result in difficult start- 
ing and “missing” at high speeds. 

The distributor, as mentioned; is in the 
high-tension circuit and the sweeping arm 
does not actually touch the “contacts”, the 
circuit being closed by a small spark—with 
considerable reduction of frictional wear. 

Last, but by no means least, is the spark 
across the points of the plug, within the 
cylinder. It may be argued that this spark 
should be of minor importance, being per- 
fectly shielded by the cylinder itself. How- 
ever, it is never the spark, per se, that 
creates the disturbnce. It is the oscillatory 
current, set up by the spark, in the spark- 
producing and associated circuits. This con- 
dition in the high-tension leads will be con- 
siderably aggravated by the use of spark in- 


tensifiers, which are nothing more than se- 
ries gaps in the spark-plug circuit. (It may 
be said here that it is practically impossible 
to eliminate noise from intensifiers, and they 
should never be employed if satisfactory 
radio reception is desired. Their use is gen- 
erally frowned-upon by automotive engi- 
neers. The slightly increased efficiency is 
gained through the fact that the higher po- 
tential spark required to break down the 
double gap, is more effective for ignition 
purposes—an improvement rarely noticeable 
unless there is something fundamentally 
wrong with the ignition and carburetion 
systems of the car. The higher potentials 
cause a rapid deterioration and ultimate 
break-down of the high-tension insulation 
system—with additional, if indirect, noise 
effects.) 


Reduction of High-Tension 
Interference 


Noise from high-tension sources is re- 
duced by the use of suppression resistors 
and shielding. Suppression resistors, of an 
order of 25,000 to 50,000 ohms, are con- 
nected in series with each spark-plug, and 
often in the common distributor lead. The 
current to the spark-plug is extremely low 
and the voltage drop across the resistors 
is therefore not sufficient to interfere with 
efficient ignition. However, the dampening 
effect on the oscillatory circuit is enough to 
quench oscillations—i.e., radiated interfer- 
ence. 

Some installations provide suppressor re- 
sistors only at the plugs. In complaints of 


noise with such receivers, a suppressor re- 
sistor should be tentatively tried in distribu- 
tor-arm circuit. 

In cases of a sudden rise in the noise 
level, with an installation employing sup- 
pressor resistor, a detective resistor—prob- 
ably open—should be suspected. 
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operation may not be affected—the open re- 
sistor functioning as a spark “‘intensifier”’. 

Fundamentally, the suppressor system is 
undesirable, as it complicates the ignition 
system, introduces new sources of trouble 
and a slight loss in efficiency becomes more 
and more apparent as the car ages. Com- 
plete shielding is preferable as the pound 
of cure, and is almost universally employed 
on aircraft. The entire high-tension system 
should be shielded by means of plug caps or 
cans, shielded cables, and, if necessary, a tin 
or copper box built around the distributor. 
(Where the distributor arm and contacts are 
very close together, shielding here may not 
be required. Where a relatively large gap 
exists, shielding is preferable to building up 
the contacts or hammering out the arm.) 

When the addition of high-tension shield- 
ing results in hard starting or other symp- 
toms of ignition trouble, this is generally due 
to reduced spark-plug voltages occasioned 
by the capacity of the leads, and can be cor- 
rected by the substitution of a 30,000-volt 
coil for the usual 20,000-volt installation. 
The Mallory coil makes a convenient substi- 
tution unit. 

A gradual increase of noise with a well- 
shielded installation, points the finger of sus- 
picion at breaking down insulation, accom- 
panied with corona effects. This condition 
will, of course, be accelerated somewhat by 
the use of the high-voltage coil. It may 
also be noticeable on non-shielded installa- 
tion, but the deterioration here will be 
slower. 

If placing the hand over the coil increases 
interference, a shield here, preferably of 
sheet iron, will be effective. 

In suppressor .systems, the desirability for 
partial shielding will vary with the relative 
positions of the receiver and high-tension 
coils and leads. Where both the receiver and 
the coil are mounted under the dash, the 
high-tension lead should always be shielded. 

Needless to say, all shielding should be 
grounded. 


The Low-Tension Circuit 


Interference conveyed through the low- 
tension circuit is best combatted by judicious 
bypassing with high-grade, high-capacity (2 
to 5 mfd.) paper condensers. The quality 
ot the condenser is stressed, because, in many 
positions, a break-down will result in a 
burned-out ammeter. 

Condensers should be connected tenta- 
tively between various points in the pri- 
mary circuit and ground—care being ob- 


Shielding may be used effectively in the 
low-tension circuit, when low-tension wires 
run close to high-potential carriers—notably 
the lead from the coil to the interrupter. 


The Importance of Bonding 


There are several possible conductors of 
interference aside from the bona fide electri- 
cal system of the car. These are any of the 
control channels running through the bulk- 
head, from the instrument board to the en- 
gine compartment, such as choke and throttle 
rods, thermometer capillary, speedometer 
cable, etc. These should be thoroughly 
bonded, i.e., grounded to the chassis. Acci- 
dental grounds will not suffice, as such mi- 
crophonic contacts give rise to a second type 
of interference caused by the variation in 
resistance of closed circuits in the antenna 
field—a more or less mechanical source of 
noise peculiar to automobiles and airplanes. 

Loose brake rods, light cables, etc., will 
occasionally give rise to this effect. Bonding, 
again, is the cure. Needless to say, poor 
electrical contacts responsible for flickering 
lights, will cause noisy reception. 

The mechanical vibration of driving will 
induce the noise effects, common to radios 
in general, in a much shorter order than the 
time required for them to make their appear- 
ance in a parlor installation. These are 
noises caused by poor tubes, loose connec- 
tions, etc., and should be serviced in the 
usual way. 

In any case, it will invariably simplify 
noise diagnosis and location if the ignition 
system is first given a cursory checking. 
Any let-down in the efficiency of this sys- 
tem will result in noisy reception. The 
plugs should be clean, the porcelain un- 
cracked, and the gaps correct. The inter- 
rupter points should be burrless, close with 
parallel surfaces, and should be properly ad- 
justed. The distributor points should shine 
with a polished surface. An often ne- 
glected source of noise is a dirty commuta- 
tor on the charging generator. 
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-Our prize sales idea for the month is 
contributed by C. J. Penther of the Taylor 
Electric Company, Berkeley, California, and 
is illustrated in Figure 1. The photograph 
and details, by Mr. Penther, tell the story— 
“After diagnosing trouble as ‘Bypass Con- 
denser’, ‘Audio Transformer’, etc., doesn’t 
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FIGURE 1 


served, however, that they are not shunted 
across the condenser integral with the inter- 
rupter circuit. 

_ Bypass condensers are usually most ef- 
lective when connected between the am- 
meter (the battery side, for safety) and the 
Instrument panel. Occasionally a small r.f. 
choke coil consisting of about 20 turns of 
number 16 wire on a 34-inch form in the 
dome-light circuit and bypassed, is used. 


your customer always ask, ‘What’s that’, 
‘What does it do’, ‘What makes it fail’? And 
haven’t you been sorely put to give him 
answers which he can understand ? 

“IT have solved the problem for store 
customers and at the same time created an 
attention getting display of many uses. 

“A plywood board about 2% feet by 4 
feet was painted a jet black and on it were 

(Continued on page 447) 
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With the Ex perimenters 


Time-Delay Switch for a Dime, New Tube Book Free, Improved 
Short-Wave Antenna Coupling, Home-made Push-Button Switches, 


Time-Delay Switch for a Dime 


A “flasher” adaptor of the type sold in 
five-and-dime stores can be converted into 
a useful 110 volt a.c. or d.c. thermostatic 
delay switch with little trouble. 

Remove the “innards” by straightening out 
the retaining crimp of the protective case. 
Disconnect the heater coil lead to the sta- 
tionary contact arm and, carefully scraping 
the enamel from the end of this fine wire, 
solder it instead to the prong marked R in 
the accompanying drawing. Then drill a 
hole tap-size for a short metal-screw through 
the composition disc, directly beneath the 
stationary contact arm and about % inch 
back from the contact, and thread the screw 
into it. The stationary arm may be swung 
to one side during the drilling. 

Now, if the heater coil is connected across 
a 110 volt line in series with a 1,000 ohm, 
S-watt resistor it will be found that the 
contacts can be made to close from approxi- 
mately 3 seconds to 1 minute after the juice 
is applied, depending upon the contact spac- 
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Morse Telegraphy by Radio 


Conducted by 
S. Gordon Taylor 


ing and this in turn is determined by the 
metal-screw adjustment. 

Though more rapid action can be obtained 
by reducing the series resistance it will be 
found that with less than 900 ohms the 
heater coil gets too hot for anything but 
intermittent operation. Slower action can 
be secured with complete safety, however, 
by using series resistance up to 1,500 ohms, 
where thermostatic action usually ceases. 

One practical use for the converted flasher 
is the automatic delay of plate voltage appli- 
cation to tubes until filaments attain proper 
operating temperature. The value of such 
delay will be especially appreciated in con- 
nection with mercury-vapor rectifiers, the 
life of which is adversely affected by simul- 
taneous application of both filament and 
plate voltage. The circuit diagram shows the 
switch so applied to the supply leads of an 
amateur transmitter power supply unit. 
Closing the line switch immediately furnishes 
filament current to the rectifier while the 
primary of the plate transformer does not 
become energized until the delayed contacts 
close. 

It will be noted that the bi-metallic ele- 
ment is somewhat sluggish in its cooling ac- 
tion, hence time must elapse to permit the 
contacts to open after the line current is cut 
off. This is not important in the applica- 
tion described above, however, as the therm- 
ostat usually has ample time to cool while 
the operator copies. The contact spacing 


adjustment should be made after the unit is 
warm as minimum delay occurs 
time. 

Other uses for the delay switch will occur 


at this 


to the reader. Numerous circuit variations 
are possible if the adaptor prong marked 
R is bent down over the bi-metallic element 
to form a back-contact. This permits the 
thermostatic switch to be used in opening a 
circuit as well as closing one. 

The switch may be simply mounted in its 
uncased condition by drilling still another 
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hole through the fiber disc. Pass a wood- 
screw somewhat longer than the adaptor 
prongs through this hole and through a 
bushing long enough to prevent the prongs 
from striking bottom when the screw is 
entered in wood. 
W. MacDonatp, 
Elmhurst, N. Y. 


New Tube Book Free 


Servicemen and experimenters will be glad 
to know that the United Sales-Engineering 
Service, representing R. C. A. Radiotron and 
Cunningham, has just brought out an 83 
page manual on radio tubes. This book not 
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only gives complete technical and practical 
data on all present day tubes but also de- 
votes a large amount of space to a discus- 
sion of various types of tubes, circuit de- 
sign, etc. 

Through a special arrangement readers of 
Rapio News may obtain copies of this book 
without charge, although the normal price is 
25c per copy. 

Simply address a request to Department 


RC, Rapio News, 222 West 39th Street, New 
York City, New York, and state that a 
copy of the radio tube manual, technical 
series No. 10 is desired. All requests must 
be submitted by mail. 


Short-Wave Antenna Coupling 
Improved 


With the following simple arrangement 
for coupling the antenna to the r.f. tube of 


0001 MFD 


a MIDGET 


a s.w. set, I totally eliminated dead spots 
on all coils. There is also a decided increase 
in sensitivity, in the lower wavelengths 
around 20 meters. 
ALLEN D. RICKERT, JR., 
Souderton, Pa. 


Home-made Push Button 
Switches 


The experimenter frequently has need for 
push button switches, but cannot always 


WOOD DISC 


DOWEL ROD 


BUTTON RELEASED 


afford the price, particularly for the multiple 
types. 

The inclosed drawing illustrates a push 
button switch made from an old phone 
jack. These jacks can be found in most 
any experimenters junk box. Or they may 
be purchased for a fraction of the cost of a 
push button switch. 

The drawing illustrates how a _ double 
pole single throw switch can be constructed. 
Switches of other types can also be con- 
structed by the same method. The leaves 
of the jack are bent as shown. A piece of 
dowel rod is inserted in the hole provided 
for the plug, with one end of the dowel 
rounded as shown. A flat piece of wood is 
glued to the other end. No spring is re- 
quired to make the dowel rod come up 
after it has been pushed down as the leaves 
of the jack serve to push it up. This action 
will be more certain if a little soap or 
grease is smeared on the rounded end. 

WILLIAM NAKEN, 
Chicago, Ill. 


Morse Telesraphy by Radio 


In copying code I favor a standard tele- 
graph sounder in preference to the orthodox 
method of continuous wave telegraph re- 
ception by radio. The system outlined here 
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makes it possible to reproduce standard 
c.w. signals from amateur and other sta- 
tions on a standard land-line sounder, or a 
printing recorder. The equipment outlined 
here will operate in connection with stand- 
ard short-wave regenerative or other re- 
ceivers using three or more tubes. 

The circuit is shown in the diagram. Two 
-12A type tubes are used, the filaments of 
which may be operated from the receiver 
storage battery if a dic. filament job is 
used. If an a.c. receiver is used heater type 
tubes are advisable and may in some cases 
be run from the a.c. filament supply of the 
receiver. 

The first amplifier stage has a tuned input 
which is peaked at approximately 1000 
cycles. L1 is the secondary of a Ford spark 
coil of the model T vintage, having both 
the core and the primary removed. The 
value of capacity across the coil L1 may be 
varied within small limits. T1 is a stand- 
ard audio transformer which delivers ex- 
citation to the Class B second stage. When 
a signal is applied to the input of the unit 
a strong exciting voltage appears on the 
grid circuit of the Class B amplifier which 
causes plate current to flow through the 
relay in the tube’s output circuit. The clos- 
ing of the relay circuit then causes the local 
battery circuit to close, operating a sounder 
or other device. The relay is of the type 
designed to work out of vacuum tube cir- 
cuit, is very sensitive and may be pur- 
chased on the market. 

A Class B amplifier is defined as one 
whose power output is proportional to the 
square of the exciting voltage on the grid 
and has a grid biasing voltage sufficient to 
reduce the plate current almost to zero 

(Continued on page 447) 
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Just tear out this coupon now. 

Mail it. It costs nothing. It may 

be the means of doubling your 
rofits on tubes. 

Find out about Arcturus... 
the tube that is preferred in 77 
countries of the world... the 
tube that is used as standard 
equipment by more set manu- 
facturers than any other . . . the 
tube that wll insure satisfaction 
to your customers and, there- 
by, promote your business. 


The service man who specializes 
on Arcturus Blues is always sure 
of getting FULL PRICE... and, 
therefore, FULL PROFIT... 
without argument, for quality 
tubes need never be cut in price. 
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] 720 Frelinghuysen Ave., Newark, N. J. 
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A Set Tester Adapter 


(Continued from page 408) 


currents by simply replacing the C1 and C2 
and P1 and P2 jumpers by C1 to P2, and P1 
to C2 jumpers, by means of short lengths of 
wire provided with phone tips. 

To use the new adapter as a set analyzer, 
insert the plug P1, either directly or through 
a 7 to 6, or 7 to 5, or a 7 to 4 adapter, into 
the tube socket under test and place the 
tube either directly into the 7-prong socket 
or through a 6 to 7 or 5 to 7 or a 4 to 7 
tube adapter. While this is done it becomes 
an easy matter to test all d.c. and a.c. volt- 
ages between any two prongs or to measure 


In the case of a -47 type tube and a.c. 
voltmeter placed across the screen and plate 
prongs will give a reading that will be pro- 
portional to the audio-frequency power out- 
put of a given receiver or amplifier, and the 
unit can thus be used as an output meter to 
check the overall amplifications and_per- 
formance of the unit under test or to indi- 
cate a defective loudspeaker. 

Another of the many features of this 
adapter is the fact that, after having shut off 
the current supply to the unit under test and 
without a tube in the adapter, all resistance 


THE COMPLETE TESTER 


the current flowing through any tube ele- 
ment except the filament (which latter mea- 
surement has been abandoned by service- 
men). By removing any one of the links, 
for instance SG1 to SG2, and inserting into 
them the terminal leads of a milliammeter, 
the corresponding tube element current (in 
this case the screen-grid current) can be 
read off directly. By placing the voltmeter 
terminals across any two pin-jacks, the volt- 
age between the corresponding tube elements 
is had automatically. Thus it becomes an 
easy matter to take every possible measure- 
ment that the average analyzer, less this ad- 
junct, does not take, such as: 
Filament No. 1 or No. 2 to plate (P) 
Filament No. 1 or No. 2 to screen grid (SG) 
Filament No. 1 or No. 2 to control grid (G) 
Filament No. 1 or No. 2 to space charge grid 
(SG) 
Filament No. 1 or No. 2 to additional grid 
(SG) 
Filament No. 1 or No. 2 to cathode (C) 
Cathode to P, SG, G, SC, CG 
Additional grid to SC, G, SC, P 
Space charge grid to G, SG, P 
Control grid to SG, P 
Screen grid to P 


values between any two socket prongs, as 
well as between any prong and the frame (or 
ground) of the unit under test, can be read 
off directly with an ohmmeter. In this way 
it is possible to “trouble shoot” any receiver 
without removing it from a cabinet or other 
stationary position. 


Parts List 
bakelite moulded case, 274 inches by 4% 
inches by 114 inches 
bakelite panel, drilled and engraved 
“Cinch” 7-prong wafer socket 
EBY sub-panel-mount bakelite 5-prong 
socket 
Redrite 7-prong analyzer plug and cable 
grid cap 
Hart & Hegemann s.p.s.t toggle switch 
1 .£83-ohm, 7'4-watt resistor 
14 Yaxley phone tips nd jacks 
Readrite 7 to 6 analyzer plug adapter 
Readrite 7 to 5 analyzer plug adapter 
Readrite 7 to 4 analyzer plug adapter 
Readrite 6 to 7 tube adapter 
Readrite 5 to 7 tube adapter 
Readrite 4 to 7 tube adapter 
special 7 to 5 adapter, No. 1 
special 7 to 6 adapter, No. 2 


— 


= 
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The Velocity Microphone 


(Continued from page 406) 


this means that it will no longer be necessary 
to crowd entertainers on one side of the 
microphone. Performers may speak their 
lines while facing each other on opposite 
sides of the microphone and large orchestras 
may be more advantageously placed for the 
best ensemble effects. It also simplifies the 
problem of studio acoustics, because rever- 
beration pick-up may be varied simply by 
adjusting the angle of the microphone. In 
sound motion picture recording it is possible 
to place the camera at right angles to either 
sensitive side of the microphone where sound 
pick-up is almost down to zero and elimi- 
nate entirely the noise of the camera grind- 


ing, and even permit whispered directions 
to performers which this most sensitive of 
microphones will not transmit. 

Although the most delicately responsive 
microphone ever developed, the new micro- 
phone is extremely rugged and impervious to 
changing atmospheric conditions because of 
its all-metal construction which includes no 
paper or fibre material at critical points to 
give trouble. 

Engineers of the National Broadcasting 
Company have for some time been studying 
experimental models of the velocity micro- 
phone with the view of making them stand- 
ard equipment in all their studios. 
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This New 
“w= \ CATALOG 
\ a Guide 


= to 
QUALITY 


VERY radio constructor, experi- 

menter and service man, who 
appreciates QUALITY in the parts 
he uses, should have a copy of the 
new Hammariund Catalog ‘'33." 

It describes full details of con- 
densers, coil forms, sockets, trans- 
formers, chokes, couplings, equalizers 
and shields for all types of radio work 
—transmitting, or standard and low- 
wave reception. 


Mail coupon for your free copy. 


The Improved 


COMET “PRO” 


Guarantees 


WORLD-WIDE 
RECEPTION 


The sensational short-wave super- 
heterodyne, used by the U. S. and 
Canadian Governments, leading air- 
transport companies, police, steam- 
ships and key stations of broadcasting 
networks—because of its WORLD- 
WIDE RANGE, ASTOUNDING 
SELECTIVITY and EASY BAND- 
SPREAD TUNING. 


Now greatly improved with new 
type tubes. Metal or wood cabinet. 


C. and battery models. 


Mail 
Coupon 
for 
Folder 


Custom-Built > fF RO’ A 


HAMMARLUND MANUFACTURING CO, 
424-438 W. 33rd St., New York 


Please send your new Catalog 33." ....Check 
here for illustrated folder describing COMET "PRO" 
Short-Wave Superheterodyne. 

DI 6 sca ais Sueath frerestane Amer ee REE RRR ROS 


MEE Soo as cdoecredmhvay ere snawiisiedEes 


pacman vats wantin tei nme 


It’s rital that you become a Radio technician throug 
» 2 


A. teaching NOW! New, complicated circuits . . 


new tubes . . the approach of popular television... 

require professional service men The future is 
secure their opportunities to make good money are un- 
limited And R. T. A. can place you in their ranks 
juickly—easily—and surely through interesting home 
tudy that’s understood by anyone who can read English. 


SET ANALYZER— 
AT NO EXTRA COST 


Included with R oe me 
Training is this excellent set 
analyzer and trouble shooter. 


After a few lessons you will 
know how to use it, and it 
becomes an immediate means 


of earning as you learn. Many 
R. T. A. students make far 
more than enough to pay 
their training by spare time service 


work, using this analyzer In 
dition, KR. T. A. gives you life membership in a great 
radio service men’s association with the privilege of con- 


sultation on ‘“‘tough’’ problems at any time, and ar 
employment service that works to keep you at work 


WONDERFUL OPPORTUNITIES NOW! 

You don’t have to wait for a dim and distant future 
as an KR. T. A. professional Radio Technician. Ever 
though there was never another receiver built—ever 
though all the tremendous progress in this gigantic in 


1 


i 


dustry stopped—there would be enough work in = condi- 
tioning and reconditioning the sets now in operation 
to assure you a good living. Look into this great field 


of professional radio service work. Learn, too, of the 


many other glowing opportunities open to true Kadio- 
technicians in this fleld. Fill out and mail the coupon 

it will bring you FACTS that will surprise you—and 
that may open up for you a permanent way out of 


depression and job-fear. 


Dep't. RNA-1, 4513 Ravenswood Ave., Chicago, Il. 


: RADIO TRAINING ASS'N. OF AMERICA 
Send me the FACTS about R. T. A. professional trainine, 
together with information about the opportunities in the radio 
gervice field, without obligation to me. 
E NAMI 
£ ADDRESS 
— 


New and enlarged 
Summer edition of 
our Radio and 
Short Wave 
Treatise, No. 25, 
just off the press 

100 pages 
chock full of use- 
ful information, 
radio items, dia- 
grams and il- 
lustrations. 
Positively the 
createst book 
in print— 


CATALOG. Con- 
tains a large editorial sec- 


100 New Hook-Ups, 
1000 Illustrations. 


for both beginners and regular 
“hams.” Among the new technical information listed are the 
following: Modernizing old radio sets—repairing speakers 


and headsets Teeageces ny Syne enraged out of old sets—data on 
constructing two-volt battery and automobile receivers — 
circuit of the famous Gernsback Megadyne One-Tube 
Loudspeaker Set—short wave coil winding data—discus- 
sion onS.W. adapters, conv+rters and receivers, etc., etc: 
GREATEST BOOK IN PRINT 
WRITE TODAY. Enclose 4 cents for postage. 
Treatise sent by return mail. 


RADIO TRADING CO. 
27 West Broadway New York City 


[FILL IN ~MAIL TODAY | 


PROJECTION ENGINEERS! 
ATTENTION! 
Theatres, churches and schools 
are finding it a very profit- 
able investment to install 

TRIMM earphones _ for 
Hard of Hesring. Single, ad- 
ustable headband or Lorgnette 


) 


handle, 
A Quality Phone For Every 
Purpose.—Address Dept. E 
Trimm Radio Mtg. Co. 
1528-38 Armitage Ave. 
Chicago, Ill. 


Radio Noises ana Their Cure 


by Tobe Deutschmann 
62 ARTICLES—200 ILLUSTRATIONS 
Send 50c for your copy today. 4{75c Canada 
and Foreign Countries.) 
Newark Electric Co. 


“A Radio Service Institution’’ 
228 W. Madison St. Chicago, Hl. 
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Student’s Radio 
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This series deals 


information of 
colleges. The 


LTHOUGH the modern a.c. electric ra- 
dio receivers have eliminated the use 
of B and C batteries for plate and 
grid voltage supply, the use of dry 

batteries is still widespread for many other 
radio uses. The development of satisfactory 
automobile, motorboat, airplane and farm 
home receivers has created new fields in 
which batteries are the only convenient 
sources of filament, plate and grid voltages. 

“B” batteries are dry-cell batteries used 
in battery-operated receivers to furnish volt- 
ages of 22% volts or more for the plate cir- 
cuits of the vacuum tubes. As the total 
current drawn from the B batteries by the 
tubes in the receiver rarely exceeds about 50 
or 75 milliamperes (.050 to .075 amps.), the 
individual dry cells used in B batteries are 
much smaller than the standard 6-inch dry 
cell already described, but they are con- 
structed exactly like the larger cell. 

Dry-cell “B” batteries are made in two 
standard sizes, considered from the voltage 
standpoint. One size contains 15 cells con- 
nected in series, and delivers a total voltage 
of 1.5 15, or 22% volts. The other size 
contains 30 cells connected in series and de- 
livers a total voltage of 1.5 & 30, or 45 volts. 
The cells are assembled into cardboard- 
encased blocks with suitable terminals pro- 
vided. The 22'4-volt units may have taps 
brought out to provide intermediate values 
of voltages. The 45-volt units are usually 
provided with a tap at + 22% volts, in 
order to provide proper plate voltage for 
some types of detector tubes, or to allow 
variations in plate voltage on radio-frequency 
amplifier tubes. 


“B” Battery Rating 

Dry-cell B batteries are rated according 
to their capacity in milliampere-hours; that 
is, their ability to deliver a certain number 
of milliamperes for a given number of hours. 
The rating for the heavy-duty cylindrical- 
cell battery is 4500 milliampere-hours, that 
of the medium size is 1200, and that of the 
small size is 450. It is more economical to 
use the large size. 

Small dry-cell batteries for providing 4%, 
9, or 22% volts to the grid circuits of 
vacuum tubes are also manufactured. They 
are called “C” batteries. 

Batteries used for “C” supply, or “nega- 
tive bias” on the grids of vacuum tubes, 
have a service life practically equal to their 
shelf life; for the reason that they are called 
upon to deliver but a very small amount of 
current, if any at all. 

“B” batteries should be tested while nor- 
mal current drain is being taken from them; 
that is, with the radio receiver turned on. 
When the voltage of a 22'%-volt block drops 
to 17 or when the voltage of a 45-volt block 
drops to 35 volts, the battery should be re- 
placed with a new one. Beyond this point 
the voltage of the battery drops very rapidly 
as it is used. This results either in poor 


operation or failure of the set to operate 
at all. 

“B” batteries may be connected in series 
to obtain higher voltage than a single bat- 


BATTERIES AND 
By Alfred A. 


with the study of the physical 
particular value to physics 
text material aids teachers 


tery provides. Thus two 45-volt B batteries 
connected in series gives a total voltage of 
45 xX2=90 volts, three in series gives 
45 X 3= 135 volts, four in series gives 180 
volts, etc. 


Primary and Secondary Batteries 
We have seen how a difference of electric 
potential or e.m.f. can be produced by ar- 
ranging two dissimilar materials so they can 
be acted upon chemically by an acid or 
alkaline solution. The e.m.f. produced will 
cause a flow of electrons (current flow) if 
a complete closed circuit is provided. Such 
a battery will furnish e.m.f. until the chemi- 
cal action has changed all of the electrolyte 
or electrodes into some other chemical form. 
It is then said to be “dead.” In a “primary 
cell” it is not possible to reverse the chemical 
actions which have occurred in it so as to 
attempt to change the materials back to their 
original form and composition after the cell 
has become dead. Therefore the cell could 
only be renewed by renewing both the elec- 
trolyte and the electrodes. This is not prac- 
tical or worth while in the usual commercial 
forms of cells, so they are discarded and 
replaced with entire new cells when they 
have reached the end of their useful lives. 
In a “storage” or “secondary cell” the 
chemical reactions which take place between 
its electrolyte and electrodes on discharge 
can be completely reversed by sending a 
current through the cell in the opposite di- 
rection, from some external source of e.m.f. 
This is called “charging.” When a cell has 
been fully charged in this way its interior 
ingredients have been completely re-converted 
to their original composition and are all 
ready to enter into chemical action to pro- 
duce e.m.f. again on discharge. Thus the 
difference between a primary and secondary 
cell is that the former cannot be “re- 
charged” after use, while the latter can. 


The Lead-Acid Storage Cell 


Usually two or more storage cells are con- 
nected in series to form a battery commonly 
called a “storage battery.” It should be 
remembered that a storage battery does not 
act asa storage reservoir for electricity as 
its name would seem to imply. In a storage 
battery, electric current is sent in during 
charging. This is stored up in the cell in the 
form of chemical energy in the active mate- 
rial of the electrodes or “plates” and the elec- 
trolyte. The chemical energy is converted 
back into electrical energy during discharge 
of the battery. There are two main types 
of storage cells: the lead-acid type most 
commonly used, and the Edison nickel-iron 
alkaline type. The former will be studied 
first. Storage batteries are used extensively 
in all kinds of electrical work where a source 
of steady e.m.f. is essential. They find a 
wide use as a source of e.m.f. for the start- 
ing, lightning and ignition systems of auto- 
mobiles, and for supplying filament current 
for the vacuum tubes in automobile and air- 
craft radio receivers. They were used more 


* Radio Technical Pub. Co. Publishers, Radio 
Physics Course. 
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extensively in the early days of radio than at 
present, as a source of filament current sup- 
ply for the 5-volt tubes of the 201-A type 
used in battery-operated home receivers. 
Storage batteries are still used extensively 
in automobile receivers, talking moving pic- 
tures and television transmitting equipment. 

The storage cell has two electrodes, one of 
spongy lead and one of lead peroxide im- 
mersed in a dilute solution of sulphuric acid 
and water. These elements are usually con- 
tained in a hard rubber case which will not 
be attacked by the chemicals. The usual 
storage battery is made up of three cells 
connected in series by heavy lead-alloy 
straps. As the voltage of each cell is about 
2.2 volts when fully charged, one of these 
batteries delivers 3 X 2.2 or 6.6 volts when 
fully charged. This is commonly called a 
“6-volt storage battery.” 

Each storage cell contains several positive 
electrodes and several negative electrodes. 
These are commonly called plates since they 
are wide and flat. Each plate has for its 
backbone a cast grid made of a stiff alloy of 
lead and antimony for strength. There are 
many styles of plates in use, but in radio 
batteries they are usually pierced to form an 
open framework or grid. This construction 
forms little “grooves,” “channels” or “pock- 
ets” which are used to hold the softer active 
material in place. This framework of the 
plates does not take part in the chemical 
actions going on in the cell to any great 
extent. The pockets on one face of the grid 
are staggered from those in back. 

The active material is a paste of litharge, 
or red oxide of lead, mixed with dilute sul- 
phuric acid. This is forced into the little 
pockets in the grids, under great pressure. 
Upon drying, it “sets” like cement, and the 
pockets in the grids are filled with the hard- 
ened active material. 

After the paste has hardened the plates are 
placed in a solution of sulphuric acid and 
water, and a current of electricity is sent 
from one group through the electrolyte to the 
others. This is known as the “forming 
charge.” It changes the active material on 
one group of plates to spongy lead (grayish 
in color), and that on the other plates to lead 
peroxide (reddish brown in color). 

All plates are provided with an extension 
or lug for connection to a common strap. 
A certain number of the negative plates 
(usually 6 or 7) are “lead burned” to an alloy 
strap forming a single negative group. In 
the same way a number of the positive plates 
(usually 5 or 6) are connected in parallel 
into a negative group as shown. In this 
way a large surface area of active material is 
exposed to the electrolyte so as to store a 
large amount of chemical energy. 

The negative group usually has one more 
plate than the positive so that when all the 
plates are assembled together to form an 
element, each outside plate is a negative. In 
this way all of the positive plates are worked 
as nearly equally as possible from both sides, 
equalizing expansions and contractions of the 
aclive material when it is changed from 
lead sulphate to lead peroxide, and mini- 


mizing the tendency to buckle. The nega- 
tive plates are not subject to this tendency 
since their active material does not greatly 
change in volume when transformed from 
spongy lead to lead sulphate. 

Thin separators of wood with a grooved 
surface grooved on the side which goes 
against the positive plate are inserted be- 
tween each positive and negative plate in 
order to keep them out of mechanical contact 
and thus prevent short-circuits between 
them. In some makes of batteries a per- 
forated rubber sheet is also inserted between 
each wood separator and positive plate. 

The elements and electrolyte are either 
contained in a single molded hard rubber case 
with three. separate compartments, or else in 
three separate hard rubber jars placed in a 
wooden case. The former type is most pop- 
ular. Projecting ribs stick up from the 
bottoms of the jars and support the plates. 
The spaces between the ribs act as sediment 
chambers to allow all active material shedded 
from the plates, etc., to collect without 
bridging across or short-circuiting the plates. 

A hard rubber cover is sealed on to each 
compartment with a pitch sealing compound. 
Each cover has a filling tube and vent plug. 
An alloy collar supports the jar cover, a soft 
rubber gasket being placed between. A 
threaded seal nut on the post clamps the 
cover tight with a soft-rubber gasket under- 
neath to give a very effective seal. The 
three cells are connected together in series 
by the cell connectors. The positive termi- 
nal is usually marked either with a red ter- 
minal or large cross, or in some other way. 

The electrolyte is a dilute solution of sul- 
phuric acid and water. When e.m/f. is sup- 
plied by a lead storage battery to a com- 
plete electrical circuit so as to’ produce a 
flow of current, it is produced by the acid 
of the electrolyte soaking into and combining 
with the porous active material of the plates. 
In the positive plates it is lead peroxide 
(PbO.) and in the negative plates it is me- 
tallic lead in spongy form (Pb). When the 
sulphuric acid (H:SO;) combines with the 
lead (Pb) in the active material of both 
positive and negative plates, a new compound 
lead sulphate (PbSO;) is formed. 

As the discharge continues, the active ma- 
terial in both the positive and negative 
plates is being converted into lead sulphate. 
The electrolyte becomes weak or more dilute 
by the amount of acid taken out of it and used 
up in the plates, and additional water is 
formed due to the chemical combination of 
the hydrogen (H) and oxygen (QO) in the 
cell. The chemical reaction taking place is 
as follows: 

Pb + PbO. + 2H-SO, = 2PbSO,; + 2H-O 
Negative Positive Electrolyte soth Water 

Plate Plate Plates 

Lead + lead peroxide + sulphuric acid 
becomes lead sulphate + water. As the for- 
mation of sulphate continues on the plates, 
it fills the pores and retards the free circula- 
tion of the acid into the active material and 
then since the acid cannot get into the plates 
fast enough to maintain the normal action, 
the battery becomes less active as indicated 

(Continued on page 441) 
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Heres a Better 
Way to Check 


New and / 
Old Tubes: 


Tester No. 406 


OW you can test tubes over the 
counter or out of the set quicker 
and more accurately than ever 

before. This improved unit accepts or 
rejects tubes as effectively as testers 
costing many times its low price. 

This tester is so simply designed that any- 
one can operate it. push button pro- 
vides two plate current readings for de- 
termining the conductance and worth of a 


tube. A new and exclusively Readrite 
feature applies the same test to rectifier 
as with all other types of tubes. A 


separate push button provides for testing 
both plates of rectifier tubes. Sockets for 
the new six- and seven-prong tubes are 
provided. 


A Truly Remarkable Instrument 
at a Remarkable Price 


The simplified single scale meter is made 
possible by the wide change in readings. 
The meter is connected in tip jacks. <A 
small protecting fuse is attached to the 
meter. A _ pilot light is located directly 
underneath the meter for illuminating the 
dial. 

If your jobber cannot supply you, we 
will ship the No. 406 Tester directly 
to you—when remittance accompanies 
your order at dealer’s net price of 
$15.00. 


READRITE METER WORKS 
32 College Ave., Bluffton, Ohio 


MAIL COUPON NOW 
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Readrite Meter Works, 
32 College Ave., Bluffton, Ohio 


Gentlemen: 


Please send me information about Readrite 
No. 406 Counter Tube Tester. Also catalog 
of other servicing instruments. 
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Aero 5-tube Midget . $11.90 
Aero 6-tube Midget . 18.50 


AERO WORLD WIDE 


1-Tube SHORT WAVE 
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Listen in DIRECT - 
Iondon, Paris, Berl 
Buenos Aires and awed 
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throughout the world via 
short waves. Ye our. or- 
dinary receiver cannot 
tune in these low wave 
stations. WORLD- 
WIDE RECEIVER gets 15 to 500 meters. Aero 
?2-Tube Short Wave Set $8.75. The same as above 
et but it has 1 stage of Audio Frequency added 
to it. Write for complete catalogue. 
CHARLES HOODWIN CoO. 
4240 Lincoln Ave. Dept. A-30 Chicago 
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YOUNG MEN wanted to train as_ radio 
operators; we prepare for U. S. Govt. 
license; call or write for 40-page catalog; 
established 1899. Oldest, largest and best 
equipped school in N. E. Investigate. 
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18 Boylston St. Boston, Mass. 
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Backstage in 


Personal inter- 

views with broad- 

cast artists and 
executives 


+ 
Samuel Kaufman 
APTAIN HENRY’S Maxwell House 
Show Boat program on the NBC 
Thursday nights features one of the 
most unusual arrays of talent on the air. 


The full-hour program stars headliners of 
the theatrical, concert and_ broadcasting 


fields including Charles Winninger, of the 
Ziegfeld “Show Boat” production; Jules 
Bledsoe, noted Negro baritone; the Hall 


Ross, popular radio 
tenor; Annette Han- 
shaw, “blues” sing- 
er; Mabel Jackson, 
soprano, and Janu- 
ary and Molasses, 
blackface comics. 
Don Voorhees and 
his Orchestra and a 
cast of ten dramatic 
performers are also 
heard on each of the 
elaborate presenta- 
tions. The NBC 
has announced that 
the program is an 
original radio script 
and has no connec- 
tion with the stage 


Johnson Choir; Lanny 


LANNY ROSS 


“Show Boat” play. 
Ii Eastern listeners recognize the voices of 


January and Molasses, it may be interesting 
to them to know that they are the Pick 
Malone and Pat Padgett, of WOR minstrel 
fame. The series is not only chockful of 
outstanding talent, but is also well-produced 
from carefully written scripts. 


RENE TAYLOR, a Chicago singer, was 

recently brought to New York by the 
NBC to be featured with Paul Whiteman’s 
orchestra at the Biltmore Hotel in addition 
to several studio programs. Although a 
newcomer to New York, Miss Taylor is not 
new to broadcasting. She has been fea- 
tured with some of the best known orches- 
tras in the Middle West. She is a native 
of Cape Girardeau, Missouri. She was edu- 
cated in Texas and made her professional 
debut with the Coon-Sanders orchestra in 


Kansas City. She entered the radio field 
through Whiteman’s encouragement as the 


result of an audition in the Chicago NBC 
studios. She was previously featured with 
Charlie Agnew and his orchestra from the 
Edgewater Beach Hotel in Chicago. On the 
Whiteman broadcasts, Miss Taylor replaces 
Mildred Bailey who has gone into vaude- 
ville. 


USIC-LOVERS throughout the nation 


are delighted to learn that the NBC. 


will broadcast several performances of the 
Metropolitan Opera Company from New 
York during the current season. In an- 
nouncing the programs, M. H. Aylesworth, 
president of the NBC, declared that the en- 
thusiastic reception accorded last season’s 
programs leaves no doubt that the opera has 
a place on the air. He said that increased 
attendance at the opera as a result of the 
broadcasts has proven also that radio equip- 


IRENE TAYLOR 


At the 
schedule 
certain 


ment has a place in the opera house. 
time of this writing, the detailed 
has not been announced, but it is 
that the opera broadcasts will be on the 
air by the time this item is published. The 
new type of velocity or “ribbon” micro- 
phone will be utilized to bring the opera 
broadcasts to listeners with greater fidelity 
than ever before, NBC officials assert. O. B. 
Hanson, NBC manager of technical opera- 
tion and engineering, has been conducting 
experiments with the new microphones and 
the NBC will first use them on a regular 
series from the Metropolitan Opera House 
because of their pronounced directional 
characteristics at all frequencies. Hanson 
disclosed that the velocity microphones will 
eventually be placed in all NBC studios as 
standard equipment. He said that they can- 

not be put in im- 


CHARLES mediately because 
WINNINGER they require an en- 
tirely new produc- 

tion and_ control 

technique, which in 

turn will require 


many weeks of ex- 
perimental work. 
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JOHN ©. DALY 


New York Philharmonic-Symphony Orches- 
tra. The series which started on October 9 
will continue until April 23. The programs 
originate in three of New York’s most fa- 
mous concert halls — the Metropolitan 
Opera House, Carnegie Hall and the Brook- 
lyn Academy of Music. This is the sym- 
phonic organization’s ninety-first season in 
New York and its third season on the CBS. 
Conductors for this season include Arturo 
Toscanini, Bruno Walter and Issay Do- 
browen. Toscanini conducted the first eight 
weeks of the concerts and will again direct 
the orchestra from February 27 to April 23. 
Walter will conduct from December 26 to 
February 26. Debrowen was scheduled to 
direct from Novem- 


ber 28 to December ARTURO 
25. The American TOSCANINI 


radio audience is al- 
ready acquainted 
with Toscanini and 
Walter. Debrowen’s 
appearance with the 
orchestra this sea- 
son marks his 
American micro- 
phone debut. He is 
a native of Russia 
and has scored 
many successes on 
the Continent. In 
1930, he served as 


Chatty bits of 
news on what is 
happening before 
the microphone 


guest conductor of the San Francisco Sym- 
phony Orchestra. Many eminent soloists 
are heard on the Sunday programs which are 
presented from 3 to 5 p. m., Eastern 
Standard Time. A supplementary series on 
the CBS is the Saturday morning “young 
people’s concerts” directed by Ernest Schel- 
ling. This is also presented by the Phil- 
harmonic-Symphony Orchestra and is heard 
from Carnegie Hall. 


AX ROHMER and Booth Tarkington, 

noted novelists, are now writing for the 
radio. Mr. Rohmer’s famous character, Dr. 
Fu Manchu, has been recreated for the 
Mystery Drama series broadcast over the 
CBS Monday nights. The Tarkington se- 
ries, on the NBC Wednesday and Saturday 
mornings, is entitled “Maud and Cousin 
Bill” and deals with incidents in the lives 
of a typical American girl and boy. Charles 
Warburton, an English actor, was engaged 
to play the role of Nailand Smith, the lead- 
ing character in the Fu Manchu dramas. 
The part of Fu Manchu is filled by John C. 
Daly, also a veteran British actor. Rohmer 
made a special trip to America from Eng- 
land to take part in 
the opening broad- 
cast of the series. 
The Tarkington 
sketches are written 
especially for the 
microphone. They 
are produced’ by 
Winifred Lenihan, 
supervisor of the 
Theatre Guild Dra- 
matic School. Vivi- 
an Block has the 
role of Maud while 
Andrew Donnelly 
plays the part of 
Bill. 


RICHARD C. 
PATTERSON, JR. 


ICHARD  C. 

PATTERSON, 
JR., former commissioner of correction of 
the City of New York, is now executive 
vice-president of the NBC. Mr. Patterson 
resigned from his important municipal post 
to enter the broadcasting industry. He re- 
places George V. McClelland who has been 
appointed assistant to the president. Mar- 
lin H. Aylesworth, president of the NBC, 
made the following statement at the time of 
the appointments of Messrs. Patterson and 
McClelland to their new posts: “While I 
shall retain the active presidency of the 
National Broadcasting Company, my new 
duties as president of the Radio-Keith- 
Orpheum Corporation make it necessary for 
me to divide my time between the two or- 
ganizations, and I have asked Vice-President 
McClelland of .the National Broadcasting 
Company to become assistant to the presi- 
dent of the National Broadcasting Com- 
pany.” As commissioner of correction since 
1927, Mr. Patterson became widely known 
for improvements in the city’s prison sys- 
tem. His original methods were copied by 
other municipalities throughout the nation. 
In 1919, he served in Paris as administra- 
tive officer of the American Commission to 
Negotiate Peace. He is a Colonel of the 
Officers’ Reserve Corps. 
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Acratone Amplifiers are in use at leading 
ball parks, stadiums, auditoriums, in sound 
trucks and hotel centralized radio systems. 
Associate equipment for complete sound 
systems will be found in our catalog. 
Inquiries on <Acratone Amplifiers and 
Sound Systems are to be addressed to the 
sound engineer at any of our branches. 
The above amplifiers fully described in 
our 108-page catalog listing over 3000 
items at lowest prices in radio history. 
Send for your FREE copy to-day, 
92-26 Merrick Road, Jamaica, L. 1. 
51 East 3rd St., Mount Vernon, N. Y. 
2909 No. Broad St., Philadelphia, Pa. 
273 Central Ave., Newark, N. J. 
631 Spring St., N.W., Atlanta, Ga. 
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include postage with all orders and 20°, deposit 
against C. O. D. shipments. We carry everything 
for the ham in stock. More foreign trade solicited. 


We also carry a tremendous stock of used parts, ete. Write in on special 
requirements and we shall be 4 le ised to take cure of you. 


UNCLE DAVE’S RADIO SHACK, 356 Broadway, Albany, N. Ye 
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We carry the largest stock in New York of 
KENYON PRODUCTS 


The new Kenyven Class B-46 Amplifier System as de signed by Leeds 
Engineers may be adapted to a number of uses in eve So Ham's 
Shack Develops 20 watts undistorted cae outp ak. Wi over an 
athletic field like a tent as a public address amplifier or ‘wall 100‘ 
modulate a 40 watt carrier 


Wholesale Discounts on Entire Kit 
1 Kenyon B-46 P.T. power transformer for Class B are or. .$6.00 
c o 2.40 
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omplete kit of parts and chassis. . 7.00 


Write for FREE Wholesale ‘Catalog 


LEEDS, 45A Vesey Street 
NEW YORK, N. Y. 


TRADE MARKS 


PAT ENT COPYRIGHTS 


“‘Little Ideas May Have Big Commercial Possibilities”’ 
PROTECT THEM BY PATENTS 
Send for our Free book, ‘‘HOW TO OBTAIN A PATENT” 
and ‘‘Record of Invention” blank. 
Prompt Service—Reasonable Charges—Deferred Payments, 
HIGHEST REFERENCES 
VICTOR J. EVANS & CO. 
Registered Patent Attorneys—Established 1898 
622-AA Victor Building, Washington. D. C. 


IPPATENTS 


Write for Free Information, HOW TO OBTAIN A 
PATENT and RECORD OF INVENTION—or send 
drawing or model for examination. 


MILLER & MILLER, Patent Attorneys 
FORMER MEMBERS EXAMINING CORPS U.S. PATENT OFFICE 
1006 Woolworth Bldg., Dept. H, New York 
206 Earle Building, Washington, D. C. 
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A column devoted to 
the commercial opera- 
tor and his activities 


Conducted by GY 


HE sleuths of this department have had 

their noses about worn out keepin’ on the 

trail of the elusive dope for the Radio- 
telephone and Aeronautical licenses. At last 
the official “info” comes from the Secretary 
of the FRC—Mr. James W. Baldwin. To 
quote: for the examination for the 
radiotelephone second-class license (valid 
only for telephone operation of stations in 
the aviation service). This examination has 
recently been revised, and the only subject 
other than radio included in the examination 
in its present form is meteorology. The study 
of any textbook dealing with elementary 
meteorology should permit an applicant to 
pass the meteorological portion of the exam- 
ination. 


There are prospects that the “tourist-ops” 


will be given a break. An old-timer to take 
them ashore, show them the ropes and break 
them into the general routine of operating 
aboard ship. A great idea, sez I! 

Although a rooky does know his stuff, it 
is improbable that he can take the respon- 
sibility which may be thrust upon him during 
times of danger. Confidence in himself, 
through proper guidance by seasoned oper- 
ators, would be assured. 

Already familiar with the theoretical end 
of radio, he would be doubly proficient be- 
cause of the practical training received from 
an operator with years of experience to his 
credit. The proper procedure, copying of 
weather, time ticks, etc., are as necessary to 
efficient operating as the ability to send and 
receive. 

An apprenticeship of one year is being 
proposed to help the “youngsters” until their 
“wings are strong enough for them to fly 
alone.” 


The American Telephone and Telegraph 
Company has been installing radiotelephone 
stations in the principal seaports. To date, 
installations have been made at Boston, San 
Francisco and San Pedro (harbor for Los 
Angeles). Plans call for equipping fishing 
trawlers of the Bay State Fishing Company 
and the Massachusetts Trawling Company 
with radiotelephone apparatus. The Dollar 
Steamship Company has taken an interest in 
this new service and tests are being made to 
determine the practicability of equipping the 
large Dollar passenger liners with ship-to- 
shore telephone service. . 


Gentlemen of the glass arm—it is sad, but 
the truth must be told. There are 12,078,345 
families which the last census gives as own- 
ing radio receivers. Can you imagine, if they 
were all put together, side by each, and all 
turned on to the same station, full volume, 
what a lot of noise they would make? And 
that is only forty percent of the homes 
throughout the country. Oh me, oh my. 


Now that radiotelephony has been brought 
to universal use, it wouldn’t be a bad idea 
if some of the brass-pounders went in for 
voice culture. Beneath the window of one 
guy I know (he used to say “Path down the 
thoop, pleath’). it would sound like an 
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embryonic opera star strutting his do-ra-mi- 
fa-so. A real he-man’s voice would go over 
big—‘Yeah, that’s the weather, so take it 
and like it.” Who would give him back 
talk, eh? 


The New York Times Radio Station, call 
letters WHD, is broadcasting press twice 
daily, at 1900 on 11,355 ke. and at 0548 on 
8300 ke. Both GMT. The latest news sum- 
mary is transmitted on each broadcast The 
transmitter is a 500-watt self-rectified outfit, 
utilizing high-voltage, 500-cycle a.c. on the 
plates of two 250-watt “bottles.” This is 
the same transmitter which kept in contact 
with Rear Admiral R. E. Byrd’s Antarctic 
Expedition for almost two years, day by day. 


Gordon McCallum deserves great praise 
for his excellent work in the recent foun- 


dering of the ill-fated tanker “S. F. DeBar- 
deleben.” Captain Knight expresses his ap- 


preciation through his letter, from which I 
extract a few lines: “. . . written in an 
effort to show my appreciation for your ex- 
cellent service rendered .. .” “. . . dispatch 
of our communications and the readiness 
with which you understood and carried out 
my instructions could only have been ac- 
complished by an operator of wide expe- 
rience. <..” 


M. R. writes in requesting information as 
to the whereabouts of his old pal, “Flying 
Bill” Ehmer. So the bloodhounds of this de- 
partment beg to advise that Ehmer is still 
with the Pan-American Airways and is now 
combination flight mechanic and radio op, 
flying between Port-au-Spain and Barran- 
quilla, Colombia. That’s service, eh, M. R.? 
Give us a hard one. 


We also hear that the “Fresh Water Boys” 
led by Jimmy Barr are going to give the 
“Salt Water Gadgets” a bit of competition 
through this column. His first shot out of 
the mill is “the gales are bigger and better 
on Lake Mich.” Can you beat that? And 
him a bug-artist on the Big Pond in the 
good old days. Come on, you S.W.’s—three 
Silent cheers and a dumb whistle—get into a 
clinch and retaliate. Let not that crack go 
by uncontested. 


Did you know that: There are about 
11,000 commercial radio operators in the 
U. S. and only 38 of these are holding Extra 
First-Class tickets?p—That British ops must 
have had one year’s experience on_ ships 
equipped with direction-finding apparatus 
plus a year of experience with c.w. trans- 
mitters before they can obtain a first-class 
ticket ?—There is a new license, Radiotele- 
phone Operator, which can be obtained by 
passing a theoretical exam., viz:—see new 
regulations covering operators’ licenses which 
went into effect July 1, 1932.—This segre- 
gation of the telegraph and telephone classes 
of ops should provide a more efficient per- 
sonnel for both classes of stations and help 
to make seagoing and land berths more 
secure. 


This is the time of year when everyone’s 
thoughts turn to Xmas, Xmas cheer, stock- 
ings hung up around the fireplace, gifts, giv- 
ing and receiving, homefolks, the girl we left 
behind, and a few other things. Let me, 
here and now, give you the official greetings 
of the season from this Rapio News maga- 
zine and myself. I hope that you will have 
a pleasant, cheerful and healthy Xmas and 
may the New Year bring only the good 
things of life to you, one and all. May the 
turkey the boys will try to digest have legs 
this Xmas, and for the gang of Ops on the 
high seas, I pray that their turkey has been 
fed on milk instead of shoeleather, and may 
the fixin’ be as delectable as the ads show 
them. So here’s a big “hlo” and “GE.”— 
669735," 
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Latest Radio Patents wuere do 


A description of the outstanding patented inventions on 
radio, television, acoustics and electronics as they are 


granted by the United States Patent Office. 


This 


information will be found a handy radio reference for 

inventors, engineers, set designers and production men 

in establishing the dates of record, as well as describing 
the important radio inventions 


By Ben J. 


1,861,862. PIEZO-ELECTRIC CRYSTAL 
OSCILLATOR SYSTEM. Avcust Hunn, 
3ethesda, Md. Filed June 7, 1929. Serial 
No. 369,237. 9 Claims. 

1. In a piezo-electric oscillator system, a 
piezo-electric crystal element, electrodes en- 
circling said element adjacent opposite ends 
thereof, and an electrode encircling said ele- 
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ment intermediate the opposite ends thereof, 
for establishing oscillatory paths through 
said element remote from the optical axis of 
said element. 


1,863,564. METHOD AND APPARATUS 
FOR CHANGING FREQUENCY FOR 
RADIO SIGNALING. Lucien Cure- 
TIEN, Paris, France. Filed Jan. 14, 1928, 
Serial No. 246,878, and in France Jan. 15, 
1927. 5 Claims. 

1. A device for changing frequency having 

a three-element electron tube and inductively 

coupled grid and plate circuits, comprising a 
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first oscillating circuit furnishing a local fre- 
quency, a second oscillating circuit carrying 
the frequency to be transformed, said first 
and second circuits being introduced both 
into the said grid circuit, a third oscillating 
circuit introduced into the plate circuit and 
carrying the transformed frequency, and a 
pair of variable condensers each having one 
of their plates connected to the terminals 
of said first oscillating circuit, the other 


—— 


* Patent Attorney, Washington, D. C. 
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plates being connected to the middle point 

of the inductance of said first oscillating cir- 

cuit forming an equipotential connection to 
which is connected the second oscillating cir- 
cuit. 

1,863,566. NEGATIVE RESISTANCE. 
Minran M. Doitmace, Washington, D. C. 
Filed Jan. 13, 1927. Serial No. 160,978. 
11 Claims. 

1. An electrical network, means to connect 
said network to an outside circuit, a detect- 
ing-amplifying system in said network, and 
means to superimpose upon said outside cir- 
cuit the electromotive force of the final 
output circuit of said amplifying system in 
combination with means to prevent said elec- 
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tromotive force from being impressed upon 
the input circuit of said amplifying system. 
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1,861,183. RADIO RECEPTION SYSTEM. 
Ciinton W. Houcu, New York, N. Y., 
assignor, by mesne assignments, to Wired 
Radio, Inc., New York, N. Y., a Corpora- 
tion of Delaware. Filed July 10, 1925. 
Serial No. 42,691. Renewed May 8, 1931. 
6 Claims. 

1. In a system for distributing signaling 
energy over a three-wire power distribution 
network, the combination of an antenna sys- 
tem, a receiving set having its input circuit 
connected to said antenna system, the output 
circuit of said receiving set being connected 
to each of the wires of said three-wire power 
distribution network for the purpose of im- 
pressing signaling energy received by said 
antenna system upon said power distribution 
network, means connecting a plurality of 
sound-reproducing means to said network 
whereby the signaling energy impressed upon 
said network may be reproduced, part of said 
sound-reproducing means being connected to 
the neutral wire and another wire of said 
three-wire network, and another part of 
said sound-reproducing means being con- 
nected to the neutral wire and the other 
wire of said three-wire network. 


you come in 
on this? 


A Big Market 


FIRST do you recognize the fact that re- 
#7 sistors constitute one of the most 
needed replacement items in radio—the long 
neglected part? 


Money in Service and Sales 


SECOND do you know there’s money 
7 in resistor service and sales 
the Ohiohm way? 

Know What Youw’re Buying 


THIRD do you realize that resistors must 
be able to conform with 10 im- 
portant points of consideration in order to have 
genuine quality—from accuracy, permanency, 
quiet operation to such factors as mechanical 
strength, flawless appearance, and printed fe- 
sistance values on the unit? 


Then Get the Story 
of OHIOHMS 


FIRST-AID KIT 


furnished in 1-watt and 2-watt kits with most 
popular resistance values. Handy Ohm Dial fur- 
nished free with initial order. 


SUPPRESSOR SETS 

for eliminating ignition interference on 

AUTOMOBILE RADIOS 
for 4, 6 and 8 cylinder cars 


Set contains condenser and necessary spark sup- 
pressors to meet all usually encountered condi- 
tions of automobile radio installation. New 50,000 
ohm Ohiohms now available to fit Ford V-8. 


Something New! 


DEODORIZER 


a 50c item. Absorbs offensive food odors. Sell this 
when you give radio service. Write for details. 


THE OHIO CARBON COMPANY 
CLEVELAND, OHIO 


OHIOHM RESISTORS are made in Canada by 
C. C. MEREDITH & CO., Ltd., Toronto 


-OHIOHM: 
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YOU-Gawor { 

POSSIBLY AFFORD ¥) 

70 BE WITHOUT THIS Hh) 

VALUABLE 800K ¥) 

It is an Up to Date I 
“ENCYCLOPEDIA 

e of theRADIO (NOUSTRY : 


Producing Undistorted Outputs Ranging trom 4 to /00 Watts ( 
Cet our Quotations on Complete Single and Dual Channe/ 
Sound Truck and Semi-Stationary PA. /nstaliations.. 
“BUY DIRECT FROM THE MANUFACTURER AND SAVE BIG MONEY’ ( 


561, PRONG 4// Purpose TUBE CHECKERS 
4 I> SET ANALYSER Medivm.and ADAPTER 


=F Modernizes any 

Vo op Makeand Model 

: \ q Set Analyzer or 

, | Col . Tube Checker 
\ 


Permits J ~PUR- 
"OSE Testis Y 


Ce et el el ee a 


nem <a aut es 
st 17"St., New YorkNY. 
-RADIO’S NEWEST 
AND GREATEST 


FUNMAKER 


Hear your own voice out of the loud speaker 
of your own radio. Impersonate radio 
favorites. Interrupt radio programs with 
anne ments and witty remarks. Surprise and 
mystify your friends 
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LITTLE. WONDER- “MIRE” ie) ‘the GREATEST 
RADIO SENSATION OF THE YEAR. Easily at- 
tached to your radic Simply push the button—off 
= peed nee ae _ the fun begins. Some-, 
ing iw ifor home ent im 

A Riot Of Fun. Mailed postpaid ogee oy 
Wonder Specialties, Inc. 
102 C. A. C. Bld¢., 

Cleveland, Ohio 


@MICROPHONE 
@ Mr. SERVICEMAN 


Have you 
Atwater-Kent Resistor Values 
Chassis layouts for all popular 
receivers 
Point-to-Point Resistance data 
All of this is available only in John F. 
Rider’s Perpetual Trouble Shooter’s Manual, 


Volume ie 
No duplication of material in Volume I. 
SEE IT AT YOUR DEALERS 
FREE If you are a Service Man, 
_ . write for the color code chart 
of the resistors used in Atwater-Kent re- 
ceivers, 
RADIO TREATISE CO., Inc. 
1440 BROADWAY NEW YORK CITY 


THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 


Wite for Complete Catalog free of charge 
AEROVOX CORPORATION 


78 Washington Street Brooklyn, N. Y. 
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What’s New in Radio 


A department devoted to the description of the latest 

developments in radio equipment. Radio servicemen, 

experimenters, dealers and set builders will find these 
items of service in conducting their work 


By The Technical Staff 


Universal Portable Receiver 

Description — This attractively designed 
portable set operates from 110-volt (either 
a.c. or d.c.) line supply, and is also easily 
adapted for 220-volt operation. The circuit 
employs the following type tubes: three -39, 


one -37, one -85, two —89 and one -80 recti- 
fier. This receiver features automatic vol- 
ume control, diode detection and a_noise- 
suppression system. The radio chassis and a 
dynamic type speaker are enclosed in a 
brown or black leatherette traveling case, 
measuring 16 inches by 12 inches by 8 inches. 
The total weight of the equipment is 25 
pounds. 

Maker—Ansley Radio Mfg. Co., 147 W. 
23rd Street, New York City. 


Microphone 
Description—This inexpensive microphone, 
model No. 56-W, is complete with metal 
table stand, suspension ring and four springs, 
fifty feet of extension connecting cord, an 


“on-off” toggle switch and an input-match- 
ing transformer. The microphone mounted 
on the table stand measures 14 inches in 
height. Instructions accompany each unit, 
showing the simple method of attaching the 
microphone to any radio receiver. This 
microphone, in combination with the audio 
amplifying system of the receiver, can be 


used for reproducing your own entertain- 
ment in the home and it is adaptable to the 
many occasions where a simple address sys- 
tem is required. 

Maker—Connecticut Telephone and Elec- 
tric Corp., Meriden, Conn. 


Auto B Eliminator 


Description—A compact B eliminator for 
automobile radio receivers. It obtains its 
operating voltage from the 6-volt car storage 
battery. The complete unit measures only 
10 inches long by 7 inches wide by 3% 
inches high and is easily installed in the nu- 
merous small spaces available in a motor- 
car. It will insure unvarying B voltages for 
the tubes in the set. A very important 
operating feature of this eliminator is the 


Mallory-Elkonode device. It changes the 
storage battery current into what is essen- 
tially an alternating current. The electrical 
connections of this unit are brought out to 
a tube base which permits it to be slipped in 
or out of the chassis as easily as a vacuum 
tube. By selecting the proper Elkonode 
unit, this new B eliminator is adaptable to 
any make of motor-car radio receiver. 

Maker—P. R. Mallory & Co., Inc., 1131 
Newton St., Indianapolis, Ind. 


A New Line of Power Amplifiers 


Description—This model 101 power ampli- 
fier is a three-stage job employing the fol- 
lowing type tubes: one -58, one —56, two 
-50 and two -81 rectifiers. It has a power 
output rating of 11 watts with less than 4 


percent second harmonic distortion. Its gain 
is 87 decibels. A smaller unit, model 107, 1s 
a two-stage push-pull Class A Prime ampli- 
fier using two -57 type tubes, two -45 type 
and one -80 rectifier. The power output 
from this amplifier is 4 watts with less than 
1 percent second harmonic distortion and the 
gain is 75 decibels. Both amplifiers are de- 
signed for universal input and output im- 
pedances. 

Maker—Federated Purchaser, Inc., 23 Park 
Place, New York City. 
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Five New Sockets 
Description—The three 6-prong type sock- 
ets shown at the top of the illustration are 
as follows, from left to right: Model 486 
for breadboard mounting; model 426, a but- 


ton type socket designed for mounting on 
panel with one center screw or eyelet, has 
a diameter of 1/4 inches; model 436 mounts 
above or below panel, mounting holes 143 
inches center, panel hole 1:4; inches. The 
two 7-prong type sockets at the bottom of 
the photograph are, left to right, Models 
437 and 427. These sockets have the same 
style mounting and diameter as type Nos. 
436 and 426, described above. 

Maker—Alden Manufacturing Co., Brock- 
ton, Mass. 


Attenuator 
Description—A constant impedance “T” 
pad attenuator designed to control volume 
in microphone and phonograph pick-up cir- 
cuits and in any type of sound-reproducing 
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system where the control is required to 
maintain a constant impedance throughout 
its adjustment. This attenuator is available 
for the following line impedances: 15, 200, 
500, 3000 and 5000 ohms. 
ctrad, Inc., 
New York City. 


A 32-Volt All-Electric Receiver 


for the Farm 

Description—A console seven-tube super- 
heterodyne receiver especially designed for 
the country home or farm where the light 
supply consists of a 32-volt d.c. current elec- 
tric plant. The modern construction of this 
receiver includes tone control, pentode out- 
put tubes and twin speakers. The develop- 
ment of the new Delco electrifier has elimi- 


175° Varick. St, 


nated the necessity for B batteries heretofore 
essential for the plate supply on earlier 32- 
volt radio receivers. The cabinet measures 
391% inches high by 26 inches wide by 16% 
inches deep. 

— Appliance Corp., Rochester, 


An Effective Antenna 
(Continued from page 397) 


the increased lead-in length will produce. 

The directional properties of such a system 
have confused a number of old-timers who 
have it fairly well rooted in their minds that 
an inverted L antenna will receive best in 
the direction opposite the free end. They 
cannot understand, if that is true, why the 
use of the doublet should bring in signals 
best in the direction at right angles to the 
flatter portion of the antenna. However, 
with a doublet of this variety, whether it 
be of the tuned or untuned variety, reception 
will be best in the plane 90° off the direction 
of the doublet. In other words, if you want 
to receive stations in Australia and in 
Europe, consulting a mercatorial map or 
looking at a globe will indicate that the 
direction from almost any portion of the 
United States will put Australia to the south- 
west and Europe to the northeast. Refer- 
ence to Figure 2, showing the directional 
properties of the doublet, suggests that the 
best direction for the running of the antenna 


FIGURE 7 
is, therefore, southeast and northwest, or 
at right angles to a line drawn on a globe 
from Australia to Europe. 


Inverted “L” Type Antenna 


The inverted L type antenna is probably 
the easiest to erect, but the modern version 
is provided with a suitable transposed trans- 
mission line lead, as shown in Figure 3. The 
lead is taken from the end of the flap-top 
from which we wish to receive. For in- 
stance, if we wish to receive from Europe, 
our flat-top should preferably run in a gen- 
eral northeast and southwesterly direction, 
with the transposed transmission line lead, 
taken from the northeasterly end. This is 
not imperative, however, as its directional 
properties are not marked. 

As shown in Figure 3, the top end of the 
second wire (d) in the transmission line 
lead goes nowhere. That is, it goes nowhere 
electrically. Physically it is terminated at 
the opposite end of the insulator to which 
the terminal for the lead-in end of the flat- 
top is attached. It is but natural that the 
question of an unbalanced system, with a 
rather long flat-top and its down lead on 
the one hand, is opposed by nothing but the 
down lead itself on the other. The system is 
partially unbalanced, but the greater part of 
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LETS 


LOOK AT RADIO 


PAST, FUTURE, AND WHAT IT 
MEANS TO YOU AS A CAREER 


Here you will read why many ex- 
perienced radio men are adding to 
their general knowledge at this time 

. . or are “Going back to school” 
to specialize in advanced subjeets— 
and also note their recommendations 
to fellows ambitious to enter’ the 

radio field. 


Just to illustrate the advance of radio; 23 
years ago men were being instructed at 
America’s only radio school in but one sub- 
ject—The Maintenance of Marine Radio 
Equipment. That was all there was to teach 
in radio! 


Today this same school—RCA_ Institutes— 
is adding new courses—and new subjects to 
its older courses—as the march of radio goes 
on—developing, possessing, advancing! 


This school has always had the one major 
aim; to be of benefit to the radio industry. 
Tuition costs are kept at a minimum, with 
privileges of time payments—even as low as 
$4. weekly. (Still less in Home Study 


| courses, which include a post-graduate free 


yractical training period. 
db 


\mong the thousands of graduates of RCA 
Institutes are many successful radio men— 
some high in executive or engineering posts 
—to whom the first principles of radio were 
unfolded here. They will tell you that the 
expert instruction and personal interest they 
received gave them their start and paved the 
way toward success. 


The renowned father of radio, Marconi, has 
always had a strong interest in this school, 
in fact, for many years it bore his name as 
the “Marconi Institute.” 


Today whether you are just beginning 
radio or have an advanced knowledge ‘ 
RCA Institutes offers you the opportunity to 
cope with practical radio engineering 
teaches you to enlarge your knowledge. We 
are at present presenting a new general 
course in radio, combining Broadcasting . 
Sound Motion Pictures Aircraft R: dio 
... Marine Radio... Radio Servicing ... 
Home and Studio Recording Television 
Fundamentals Electronic Tube Appli- 
cations ... Radio Code... Public Address 
Systems . .. and other radio and allied sub- 
jects, which may be taken in whole or in 
units, as needed. 


You may wish to specialize in a particular 
phase of radio or associated arts, so send for 
a copy of our illustrated catalog which con- 
tains all particulars about RCA _ Institute’s 
various residence schools and Home Study 
courses. 


Or visit our school in either New York 
or Chicago. You will find them modern, 
fully cquipped, and ample in scope for the 
ever growing field of radio. But in the 
meantime, clip and mail the coupon below 

: it will bring you the latest details. 
Do it today—before you forget! 


en ee ee 
RCA Institutes, Inc., I 
y, Dept. RN-1 
a Ins | I New York Schoo! and Headquarters: | 
| IN i Varick Street, New York, NY. | 
| Ravi Corporation’of Chicago School: — | 
America Subsidiary 1154 Merchandise Mart, Chicago, Ill. i 
Please send with no obligation to me: 
| ( ) Full information on the New General Course in l 
i tadio. (At New York resident school only) 
( ) Illustrated catalog and information about special- | 
| ized resident school courses in radio and allied | 
arts. 
| ( ) Information about extension course for study at | 
| home, together with illustrated catalog. | 
| Name. aleeisbecddisdidenaeaniade aaa AGO. ccc | 
| Address. .ccccccccccccce eeccccccce ceccccccceccceces | 
| GR iccnscsicnsiiead akan senana es UAW. cc dcvcceseees 
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SHALLCROSS 


No. 651 


RADIO SET 
TESTER 


For 4-, 5-, 6- and 7-prong tubes 
This new circuit makes it possible for the 
service man to construct a light weight and 
compact, up-to-date, radio-set tester for all 
tubes and radio sets in general use. It uses 
a special set of Shallcross Super Akra-Ohm 
Wire-Wound Resistors. 

Send 6c in stamps for Bulletin 161-D con- 
tainigg wiring diagram, construction details, 
and operating chart. 


Ped Shallcross fp. ay 1) ee 
Sey. ELECTRICAL SPECIALTIES ones 
iis Collingdate, Pa. 
oe ial 


AT LESS COST 


condenser 


DUBILIER 


ELECTROLYTICS 


Available in all types— 
round and square metal cans, 
cardboard containers, tubu- 
lar paper wrappings, high- 
voltage, low-voltage, tapped 
units, etc. Positively guaranteed for quick- 
est reforming time, lowest leakage, high- 
est working voltage, longest life. And 
they cost less! 

, for literature on Dubilier Elec- 
Write trolytics as well as all other 
types of condensers. 


DUBILIER CONDENSER CORPORATION 
4377 Bronx Blvd. New York City 


MORE CAPACITY 


Latest research by _ oldest 
manufacturer is 
reflected in present line of 


the effect of this unsymmetrical condition is 
reduced by the simple process of placing a 
suitable resistance (R1, 2) in each of the 
base positions of the two wires which go to 
make up transmission line lead-in, as shown 
in Figures 1 and In this connection it 
will be found that the value of the resis- 
tances for optimum results at given frequen- 
cies will vary. It is a simple matter to in- 
corporate a suitable resistor mount in each 
lead and make the necessary changes by 
having a supply of fixed resistors on hand, 
offering a range of resistance from two hun- 
dred to about one thousand ohms. But in 
many instances it will be found that there 
will be plenty of signal, especially if the 
length and the height of the flat-top portion 
of the antenna system is great, so that ad- 
justment of the resistance in series with the 
coupling coil is unnecessary. This is par- 
ticularly true when it is possible to adjust 
the coupling between the transposed lead-in 
and the tuned circuit of the receiver to 
which it is coupled. In such cases the value 
of the resistors, for best average results, is 
in the neighborhood of 400 ohms each. A 
very simple means for coupling a transposed 
lead to any sort of receiver, other than 
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those in which the antenna coil is completely 
enclosed within a shielded can, is shown in 
Figure 5. 

To operate a completely shielded type of 
receiver in conjunction with a_ transposed 
transmission-line type of lead, regardless of 
the character of the flat-top, it is but neces- 
sary to locate the primary of the antenna 
coupling transformer. This is generally a 
very simple matter, because one end of the 
primary is connected to the binding post 
marked ANT. The opposite end of the coil 
is either grounded directly to the chassis or 
is run to the binding post marked GND. 
Once this second wire is found, it is opened 
somewhere between the lower end of the 
coil itself and the point at which it is 
grounded. The lower end of the coil is 
then connected to one end of a single resistor 
mount and the opposite terminal of the 
resistor mount is connected to one end of 
transposed down leads. The other down 
lead is connected through a similar resis- 
tance mount and resistor to the regular an- 
tenna binding post on the receiver. Revers- 
ing the leads does not, as a rule, make much 
difference, but it does no harm to try it. 
In some cases, performing this operation on 


The Technical Information Service has 
been carried on for many years by the 
technical staff of RApio News. Its pri- 
mary purpose is to give helpful informa- 
tion to those readers who run across tech- 
nical problems in their work or hobby 
which they are not able to solve without 
assistance. The service has grown to 
such large proportions that it is now ad- 
visable to outline and regulate activities 
so that information desired may come to 
our readers accurately, adequately and 
promptly. 

Long, rambling letters containing re- 
quests that are vague or on a subject that 
is unanswerable, take up so large a por- 
tion of the staff’s working time that legit- 
imate questions may pile up in such quan- 
tities as to cause a delay that seriously 
hinders the promptness of reply. To elim- 
inate this waste of time and the period 
of waiting, that sometimes occurs to our 
readers as a consequence, the following 
list of simple rules must be observed in 
making requests for information. Read- 
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the magazine that contain the desired in- 
formation. For this reason it is ad- 
visable to keep Rapio News as a radio 
reference. 

Complete information about sets de- 
scribed in other publications cannot be 
given, although readers will be referred to 
other sources of information whenever 
possible. The staff cannot undertake to 
design special circuits, receivers, equip- 
ment or installations. The staff cannot 
service receivers or test any radio appa- 
ratus. Wiring diagrams of commercial 
receivers cannot be supplied, but where 
we have published them in Rapio News, 
a reference will be given to past issues. 
Comparisons between various kinds of 
receivers or manufactured apparatus can- 
not be made. 

Only those requests will be given con- 
sideration that are accompanied by the 
current month’s coupon below, accurately 
filled out. 


IT’S TRIED! the RADI-AERIAL 
THOUSANDS OF SATISFIED USERS 


il clear reception. Less noise and static with the Bilal 
AE RIAL Lasily in stalied in cubinet. Replaces : 

outdoor aerials. Guaranteed cou 
efheient ground signal collector. 


“TREMENDOUSLY 
ENTHUSIASTIC” 
H. J. Stanger of Idaho Springs, 
writes: *‘The RADI-AERIAL is cer- 
tainly a wonderful invention. It bring 
in distance much louder and 
In yw get KDKA (Pittsburgh) : ‘ 
und loud as KOA at Denver. I cer- 
tainly am well pleasec 
Order your RADI- AE RIAL weg? 
neg refunded, within as if 
entirely satisfied. $2 50 
EAmp LE SENT to DE at rE RS and 
SERVICEMEN $1.50 postpaid, inc. 
Tax. Jobbers write for territory and 
quantity discounts. 


WESTERN COIL & ELECTRICAL CO. 
215 State St. acine, Wis. 


ers will help themselves by abiding by 
these rules. 


Preparation of Requests 


1. Limit each request for information 
to a single subject. 

2. In a request for information, in- 
clude any data that will aid us in as- 
sisting in answering. If the request 
relates to apparatus described in 
Rapio News, state the issue, page 
number, title of article and _ the 
name of the device or apparatus. 

3. Write only on one side of your 
paper. 

4. Pin the coupon to yoyr request. 

The service is directed specificially at 
the problems of the radio serviceman, 
engineer, mechanic, experimenter, set 
builder, student and amateur, but is open 
to all classes of readers as well. 

All questions from subscribers to RApIo 
News will be answered free of charge, 
provided they comply with the regu- 
lations here set forth. All questions will 
be answered by mail and not through 
the editorial columns of the maga- 
zine, or by telephone. When possible, 
requests for information will be answered 
by referring to articles in past issues of 
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Technical Information Coupon 
Rapio News Laboratory 

222 W. 39th Street 

New York, N. Y. 


Gentlemen: 


Kindly supply me with complete 
information on the attached ques- 
tion: 


[JI am a regular subscriber to 
Rapvio News, and I understand 
this information will be sent me 
free of charge. 


CiI am not yet a subscriber to 
Rapio News. 


CII wish to become a subscriber 
to Rapio News, and enclose $2.50 
to receive the magazine regularly 
for one year, and to receive this 
valuable technical information 
service free of charge. 
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the receiver brings about a tendency to os- 
cillate when the volume control is run 
pretty well up. This is generally overcome 
by reversing the position of the plug going 
to the regular a.c. feed line. 

The third fundamental type of antenna is 
one which is recommended for use in areas 
where the space available will not admit of 
the use of the horizontal doublet and where 
equal reception from all directions is de- 
sired. The mechanical details for such a 
system are given in the drawing, Figure 6. 
The length of a flat-top of this nature does 
not need to be as great as the length of a 
single wire for picking up the same signal 
voltage, but the flat-tops for any of the 
three systems described should be not less 
than thirty-five feet. 


New Economical P. E. Cells 


Longer life and more uniform operation 
of a photoelectric cell are said to be made 
possible by new manufacturing processes de- 
veloped by the Continental Electric Com- 
pany of St. Charles, Illinois. The new Ce- 
tron photoelectric cell is available in types to 
operate in any sound head. 


The Giant’s Voice 


(Continued from page 401) 


bombing planes, which are notoriously noisy, 
with a plane a mile up in the air, and signals 
have been heard as far as nine miles away. 
It is interesting to note in this connection 
that communication with the plane flying 
under 500 feet high was not possible. At 
such shorter distances the noise-to-sound 
ratio is too high. 

An interesting sidelight of the clarity with 
which speech is transported over considerable 
distances was found during the political cam- 
paign at Boston. The daughter of one can- 
didate took down in shorthand the complete 
speech of her father, who spoke 4 miles 
away! It was amplified and put through 
this same gigantic horn as described above 
and received, purely acoustically, over all 
this distance. 

On another noisy plane, like the Navy 
T-4M plane, flying one thousand feet high 
with the motor running at 1500 revolutions 
per minute, orders could be given to the 
plane, which were understood and carried 
out by the pilot in spite of the leather hel- 
met covering his ears. 

Thus applied, radio engineering has suc- 
ceeded in harnessing the lungs, larynx and 
mouth of the Gargantuan robot, creating 
sound intensities of a volume never heard 
before. 


Radio Physics Course 


(Continued from page 433) 


by a rapid drop in voltage when it reaches 
a certain “critical” point in its discharge. 
Also as the electrolyte becomes a weaker acid 
and therefore a poorer conductor, and the 
lead sulphate on the plates is also a poor 
conductor, the internal resistance of the 
battery increases as it discharges, especially 
after the critical point mentioned above is 
reached. 

In order to re-charge a storage battery 
direct current must be passed through the 
cells in the direction opposite to that of dis- 
charge. This current reverses the chemical 
changes which took place in the cells during 
discharge. The lead sulphate on the plates 
now combines with the water. The positive 
plates are re-converted into lead peroxide 
(PbO:) and the negative plates are re- 
converted into spongy lead (Pb). Sulphuric 
acid (H:SO,) is returned to the electrolyte 
solution. The chemical equation which ex- 
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Only TRUVOLTS 
Have These 
ADVANTAGES 


1—Patented construction permits air- 
cooling, larger wire, greater radia- 
tion and longer life. 


ADJUSTABLE 
SLIDING . CLIP 


menace tt 


2—Spiral winding permits better elec- 
trical contact. 

3—Sliding clips permit accurate adjust- 
ment. 

4—Full-length fibre guard prevents in- 
jury from contact with tools or 
hands. 


The new fibre guard slips over 
the TRUVOLT. Protects you 
and resistor from accidental 
contact with hands or _ tools. 


Replacement VOLUME CONTROLS 
ALUMINUM Shafts—Snap-on SWITCH 


Long ALUMINUM shafts easily cut to desired 
length. Standard end-cover may be instantly 
replaced by power-switch assembly, without dis- 
turbing control connections. Two new features, 
which save service time, labor and money. 

For Every 


AMPLIFIERS Purpose 


High output, rich tone, economical opera- 
tion. Four models, delivering from 1.6 
watts to 21.9 watts of undistorted power. 


Write Dept. RN-1 for Complete Catalog 


Plain covers and covers 
with switch attached are 
instantly interchangeable, 


175 Varick St., New York, N.Y. 


ELECTRAD 


INC. 


Model 
“E-250” 


Really Economical 
Class “B” Amplifier 


Developments and improvements in engineering and design 
make it possible for us to offer this 6 tube all electric 24 watt 
amplifier at a price surprisingly low—even for 1933. Specially 
designed transformers and modern circuit employing new 
tubes result in amazingly true tone. Plenty of 
volume for 2 to 8 dynamic speakers. The K-359 
is a completely dependable all around unit, 
equally adaptable to microphone, phonograph or 
radio input. 

Write for Our Catalog 


The Webster-Chicago line of Amplifiers, Public Address 
and accessory equipment is kept strictly modern—no carry- 
over of obsolete types. In estimating against competition, 
this catalog will help you get jobs and make satisfied cus- 
tomers. Write today—on your letterhead, please. 


THE WEBSTER COMPANY 


858 Blackhawk St., Chicago, U. S. A. 
Export Dept., 308 W. Washington St., Chicago 


EARN MONEY 


AT HOME 


Webster-Chicago all pur- 
pose Amplifier, Type K-359, 
for 110 or 220 volts, 50-60 
cycle A.C. Furnished with 
or without control panel. 


WEBSTER 
CHICAGO 


Get Started in 
RADIO 


Write for free book- 
let telling about this 
growing and most 
promising industry. 
The radio operator 
is an officer aboard 
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ship. s work is 
a 13th ANNIVERSARY light, pleasant — 
wv. Ex teresting. » has 
CATALOGUE ee of ai ‘copertalela’ 
to travel to all parts of the world. 


EDUCATIONAL DEPARTMENT 
AMERICAN SALES COMPANY 


WEST y M C A 17 W. 63d St. 
Wholesale Radio Distributors SI D E New York 


RN—44 West 18th Street New York, N. Y. | 


YOU can make $15 to $50 weekly in spare 


or full time at home coloring photographs, i 
No experience needed. No canvassing. We 
instruct you by our new simple Photo-Color 
process and supply you with work. Write 
for particulars and Free Book to-day. 
The IRVING-VANCE COMPANY Ltd. 
265 Hart Building, Toronto, Can. 


124 pages containing thousands 
of the greatest radio and electri- 
cal values at real bargain prices. 


Send for your copy now! 


HERE’S THE 


SMALLEST] 


Only 3,4” diameter by 1 1 8” overall 
length. Easily concealed. Active sur- 
face 5,16’ square. 

Maximum of six volts. An ordinary 
small “C”’ battery will last over a year 
in continual use. 

Do not let this cell's small size de- 
ceive you. The Intellect-A-Ray Relay 
Cell is the only cell that can be used 
in commercially practical invisible 
ray burglar alarms. 

Authentic curves show these cells far 
exceed the output of any other cell 
on low values of light. 

Direct hookup to a relay for burglar 
alarms, indicators, counters, etc. 
These cells have been used in com- 
mercial installations for over two 
years, without any replacements. 
The exceedingly high frequency re- 
sponse makes it possible to use this 
cell in sound reproduction. 

The Intellect-A-Ray Sound Cell is 
comparable to the best photo-tube 
made for sound on film use, and will 
follow perfectly the full range of 
audio frequency modulations of per- 
fect sound recording. 


LOW 
VOLTAGE 
LOW 
DARK CURRENT 


HIGH OUTPUT 
NO LAG 


NO FATIGUE 


FREE! 


Valuable folder de- 
scribing some of the 
many uses of this fa- 
mous cell, and various 
types, sent on request. 
DEALERS: Write 
for our proposition. 


In ordering specify if for relay or sound use. 


PRICE $ 50 postr 


: ONLY PAID 
and other commercial 
Photo-Electric Devices. Send $2 with order, balance C.0.D. 


INTELLECT-A-RAY CORP. 


223 SINGER BLDG. PASADENA, CALIF. 
eT 


We also manufacture In- 
visible Ray Generators, 
Cell Housings, Complete 
Burglar ye Systems 


FILTERMATIC PRODUCTS 


Help you to get the BEST possible reception 
from your RADIO set. 


SUPER-FILTERMATIC _ YB 
The Modern Aerial C50" ts 

stie ers, praised by radio 

r serials, reduces 
ally good on dis- 


tance rec eption 


Helps varate stations, 
do not connect in lig et (therefore 
elimi nating hum and les noises). It is very 
compact, measuring only 1%x2 inches, is abso- 


one minute, no tools needed. Will 
never wear ou jliminates trouble and exe 
pense of lightning-arrester. Can also be used 
in conjunction with vour present serial, 


Price only $1.50 postpaid. 


Satisfaction guaranteed or money refunded. 


Are Good with a FIL- 
TERMATIC. For all 
radios only $1.00 post- 
paid. 

Entirely automs melt no bothersome 
tuning. es ne, reduces 
static, f P, Increase 

volume, ites stations. n- 
stalled in one minute, no tools required, in series with your aerial 


or across your aerial and ground. Satisfaction guaranteed or money 
refunded. 


Money back guaranteed after 5-day trial. 
Service Men and Dealers Write for Particulars. Also 
information about Free local newspaper advertising. 
FILTERMATIC MFG. CO. 
(Dept. B-10) 4458 Frankford Ave., Philadelphia, Pa.Il] 


We Carry a Complete Line of |—— 
Parts for the 
Kenyon Class B Amplifiers 
using the following tubes: 3, 46's; 2, 56’s 
and 1, 82, having output of 20 watts. Send 
for prices. 
Write for 
Just off the press 
showing the finest and most complete line 
of technical equipment. 
36 years of service 
Specialists in public address 
equipment 
& H SPORTING 
GOODS CoO. j= 
512 Market St., Philadelphia, Pa. | 


presses this change during charging is as 
follows: 
2PbSO, + 2H:O = Pb + PbO. + 2H-SO, 
Both Water Negative Positive Electrolyte 
l’late Plate Plate 

Lead sulphate + water becomes spongy 


lead + lead peroxide + sulphuric acid. 

As this equation is exactly the reverse of 
the one representing the reactions on dis- 
charge, the materials in the cells will all be 
converted back to their original composition 
and be ready to combine again to produce 
electrical energy. 

Small storage cells are available for use as 
B batteries for radio receivers. These consist 
of 12 or 24 cells connected up in series to 
form B battery units of 24 or 48 volts re- 
spectively. Glass jars are used for the cells. 
This battery has a capacity of 600 milliam- 
pere-hours. It is evident that the storage cell 
really stores chemical energy, which makes 
itself available as electrical energy or dis- 
charge. 
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A Class B Amplifier 


(Continued from page 403) 


Figure 3 shows the universal application 
of double-button carbon microphones, pho- 
nograph pick-ups and radio connection to 
the primary or input windings of transformer 
Tl. The transformer T5 is an output unit 
from detector plate to universal line, and 
the transformer T6 is a mixing unit from 
universal line to universal line. Different 
combinations of input constant impedance 
gain controls will suggest themselves to the 
radio experimenter and sound engineer. 

Facing the front of the amplifier as in 
Figure 2, to the extreme left, from front to 
rear of the chassis are mounted the audio 
transformer T1 and the audio chokes L1 and 
L2. The output transformer T3 and the filter 
choke L4 are mounted in the front center of 
the amplifier and directly to the rear of these 
units, reading left to right, is the transformer 


RADIO NEWS Export Service 


A$ a service to our readers in 
locations outside the United 
States of America, either commer- 
cial, professional or private indi- 
viduals, Rapio News will arrange 
to provide contact with leading 
American manufacturers of radio 
supplies and receiving equipment. 

To utilize this service, clip and 
fill out coupon below and send it 
attached to your letter on which 
ycu list the _ of apparatus you 
are interested i 

Our Export a Department 
will refer your inquiries direct to 
the proper manufacturers, asking 
them to send you full particulars, 
catalogues, prices, etc. 


* * * 


LS einen Dienst fiir unsere Leser, 
entweder Kaufleute oder Privat- 
personen ausserhalb der Vereinigten 
Staaten von Amerika, kann Rapio 
News mit den fiihrenden Amerikan- 
ischen Fabrikanten von Radio Ap- 
paraten Kontakt herstellen. 

Fiir den Gebrauch dieses Dienstes 
schneide man den Kupon aus und 
sende denselben mit einer Liste von 
Apparaten die fiir Sie von Interesse 
sind. 

Unsere Export Abteilung wird 
Ihr Schreiben umgehend an die be- 
treffenden Fabrikanten weiter befor- 
dern, mit der Bitte Ihnen Auskinfte, 
Preise und Kataloge zu senden. 


* * * 


OUR rendre service 4 nos lec- 

teurs demeurant hors des Etats- 
Unis d’Amérique (commercgants, pro- 
fessionnels ou particuliers), Rapio 
News vous fera entrer en relation 
avec les principaux fabricants d’ap- 
pareils de T. S. F. en Amérique. 


Pour profiter de cette organisation, 
il vous suffira de remplir et de dé- 
couper le coupon ci-joint, et de 
l'envoyer attaché a votre lettre, en 
énumérant les types d’appareils qui 
vous intéressent. 


Notre service d’Exportation fera 
suivre directement vos demandes 
aux fabricants intéressés en les pri- 
ant de vous adresser tous renseigne- 
ments, catalogues, prix, etc. ... 


* * * 


peers un servicio especial a 
nuestros lectores que se encuen- 
tran fuera de los Estados Unidos de 
America, ya sean comerciantes, pro- 
fesionales o personas privadas, Rapio 
News tendra a bien ponerlas en 
contacto con los principales centros 
manufactureros de radio, de aparatos 
receptores y accesorios. 

Para beneficiarse de tal servicio, 
sirvase recortar el coupon de esta 
pagina, enumere los tipos de apa- 
ratos que le interesen, y envienosla 
con su carta. 

Nuestro Departamento de Expor- 
tacion se encargara de ponerse en 
contacto directo con dichos centros, 
pidiendo le envien informacion com- 
pleta, catalogos, precios, etc. 
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J2 and the filter choke L3. The power 
transformer T4 is mounted on the extreme 
right end of the chassis. 

The placement of the sockets, resistors 
and condensers are indicated in Figure 4. 


on The amplifier shown in Figure 5 suggests 
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Make Your Own Records 
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List of Parts With the J e LEP LE X 
C1, C2—2 mfd. dry electrolytic condensers, NEW MASTER 


FIGURE 6 


200 volts Records your own sending in visible dots and dashes 

C3, C4, C5—4 mfd. dry electrolytic con- and then sie to ee on the headphones. 
ae ; . This amazing new invention revolutionizes the teaching of cod akes - a 

densers, 500 volt aap agagp aid adit : ai “- ode... makes learning simple, fas- 
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L3—Kenyon filter choke, type BC-100 E CO., 76 Cortlandt Street, New York, N. Y. 
L4—Kenyon saturated input filter choke, 

BC-110 


R1i—Potentiometer, 100,000 ohms 
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R3—2000-ohm, 2-watt resistor 
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R7—40,000-ohm, 2-watt resistor Rigidity, strength and efficiency are effected in CARDWELL condensers by perfection of design and 
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T4—Kenyon Class B power transformer, THE ALLEN D. CARDWELL MFG. CORP'N 

type B-46 PT 89 Prospect Street 
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T6—Kenyon mixing transformer, type BLL 


Tr r . * ~ e 
I'7—Kenyon line transformer, type B500 L Get Into the Toy Business 
T8—Keny 5 > , 

Kenyon transformer, type B-46 RF he Qer Memetnes — 
aa ome sete ee See EXPERIENCED RADIO MEN who want 
MORE MONEY! Our advanced course in 
RADIO and TELEVISION ENGINEER- 
ING is your “short cut’’ to success—this 


V1, V2, V3, V4, V5—5-prong subpanel type 
sockets 

V6—4-prong subpanel type sockets 

11 binding posts 


hollow Toy Soldiers, Indians, 5c 
and 10c Automobiles, Ashtrays, 
etc., for a firm of many years 
standing. NO EXPERIENCE : . 
required as we furnish full in- course is not for beginners, we want to 


Metal chassis measuring 2 inches high by 9 structions with moulds and buy help you Radio men who want to get ahead. 
inches wide by 20 inches long joes ag A el see aa tl van Write tote, foe on ee eS 
2 bakelite strips, 4 inches by 1% inches by Tr mean strictly business write at ae leiden Uaakaaenine 
*; inch, for controls and binding posts . Se foe Tull detalle 28 Coating. CAPITOL RADIO ENGINEERING INSTITUTE 
14 rubber grommets, 34-inch diameter Metal Cast Products Co. Dept. 12 Véth and Park Ré.,N W., Washington, D.C Dept. RN-1 


Miscellaneous hardware and wire 1696 Boston Road now ome 


eral Ts 


ee 


444 


HOW TO BUILD, TEST 
AND REPAIR 


Radio Construction 
Library 


Including Television and Short-Wave Receivers 
3 Volumes, 6 x 9—993 pages, 561 illustrations. 


This practical Library includes: PRACTICAL RADIO 
—The fundamental principles of radio, presented in an 
understandable manner. Illustrated with working dia- 
gram PRACTICAL RADIO CONSTRUCTION AND 
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ault t making workmanlike repairs. Di es mod- 
ern Short Wave Receivers fully. RADIO RECEIVING 
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fis based on the very latest developments in the design 
and manufacture of equipment. 
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REPLACE BURNTCUT4 
DEFECTIVE BALLASTS 


and other standard lines 
need ballast Replacement 
NOW. 


JOBBERS AND SERVICE 
ORGANIZATIONS 
Send for our plan outlining 
Ballast Replacement Market and 
Money Making Plan. Also Vol- 
ume Control Replacement Data 


Book. 


CLAROSTAT MFG. CO., INC. 
285 N. 6th St. Brooklyn, N. Y. 


SERVICEMEN-DEALERS 


“Send 25c for Our Handbook and Catalog” 
Complete Stock of NEW 
Radio Replacement Parts 


Hard to Get Parts—We have them. Send us 


your repair work for estimate. 
Grant Radio Laboratories 
6521-N South Halsted St., Chicago, IIl. 


Money in the Air 
(Continued from page 395) 


sponsorship, they believe, would tend to 
make the “ad” a good-will gesture rather 
than a strong sales effort. 

Since the time of the Commission’s report 
to the Senate, many changes have taken 
place in broadcast advertising. 

The most important change of 1932, per- 
haps, was the abolishing of restrictions 
against price announcements on CBS and 
NBC programs. The chains first lifted the 
ban on daytime programs and shortly after 
lifted the ban on evening programs as well. 

William S. Paley, president of the CBS, 
prepared a limitation schedule which follows: 

“(a) Not more than two price mentions 
on a 15-minute program provided that the 
total length of all sales talk shall not exceed 
one and a half minutes. 

“(b) Not more than three price mentions 
on a thirty-minute program provided that 
the total length of all sales talk shall not 
exceed three minutes. 

“(c) Not more than five price mentions on 
a sixty-minute program provided that the 
total length of all sales talk shall not exceed 
six minutes.” 

The CBS executive emphasized that the 
mentioned prices must be of the article or 
articles advertised and must be in no sense 
competitive or comparative. 

In addressing the 1932 Convention of the 
Advertising Federation of America, Roy C. 
Witmer, NBC vice-president in charge of 
sales, urged that all commercial credits on 
programs be checked against the following 
list of essential requirements: 

“1, If straight commercial announcements 
are used, do they give the listener some in- 
teresting and worthwhile information about 
the product? 

“2. Do they tell the story in a pleasant 
manner? 


2 


3. Are they positive, or do they have a 
tendency to belittle a competitor’s story? 

“4. Do they ring absolutely true? 

“5. If you were actually calling on the 
listeners personally, would the same story 
be used in the same way? 

“6. Are they sufficiently untechnical so 
that the layman understands and is inter- 
ested ? 

“7, Are they in good taste? Human na- 
ture does not like to hear or discuss disagree- 
able things unless compelled to. 

“8. Does the commercial part of the pro- 
gram harmonize in spirit and tone with the 
rest of the program? 

“9. Is the result of the foregoing check- 
ing, a program, or a program “with” com- 
mercial credits? It should be a program 
full of entertainment and interest from first 
to last.” 

In the writer’s opinion, one of the greatest 
abuses in radio advertising is the disguising 
of commercial “plugs” as entertainment. 

Commercial theme songs and dialogue ad- 
vertising lines in dramatic programs often 
hamper otherwise well-conceived programs. 
When intelligently handled, the advertising 
plug can be put across inoffensively. The 
average radio listener is a good sport and is 
willing to give his attention to a decent 
commercial announcement as his payment 
for the entertainment given him. But a 
sponsor must not work against his intelli- 
gence, lest he forsake the program, the prod- 
uct and even the station. 

At the time of this writing it is quite cer- 
tain that the CBS and NBC will surpass 
their 1931 high incomes in 1932. Reports 
of numerous independent stations likewise 
show increases. Even though the CBS and 
NBC had fewer accounts in 1932 than in 1931, 
the amount spent by the individual adver- 
tiser was great enough to help surpass the 
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Read Classified Advertising—It Pays 


Advertisements in this section twenty-six 
cents a word for each insertion. Name 
and address must be included at the above 
rate. Cash should accompany all classified 
advertisements unless placed by an ac- 
credited advertising agency. No advertise- 
ments for less than 10 words accepted. 
Objectionable or misleading advertise- 
ments not accepted. Advertisements for 
these columns should reach us not later 
than Ist of 2nd month preceding issue. 
TECK PUBLICATIONS, INC. 
222 West 39th St. New York, N. Y. 


Correspondence Courses 
USED Correspondence Courses and Educational Books 


sold or rented, Inexpensive, Money-back agrecinent. 
Catalog listing 3000 bargains—FREE. (Courses bought), 
Jae Mountain, VPiseah, Alabama. 
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For Inventors 
INVENTORS—Sell your’ inventions before patenting, 
Use our Jegal form for recording proof of invention, 
Write W. T. Greene, 956 Barrister Building, Wash- 
ington, D. C. 


Inventions 
INVENTIONS, yee pe sea nl Patented or un- 
patented Write, Adam Fisher Mtg. Co., 278 Enright, 


St. louis Mo. 


Microphone "Repairs 
GUARANTEED MiCROPHONE REPAIRS—Any make 
or Model—24-hour service. Stretched diaphragm double 
button repairs, $7.50. Others 3.00, Single button 
repairs, $1.50, Write for 1933 C ae with diagrams 
Univer al Microphy ne Co. Ttd., es in lewood a ‘alifornia, 


Patent A ttor neys 


PATENTS, TRADE MARKS—AIll cases submitted 
fiven personal attention by a member of the firm. In- 
formation and booklet free. Lancaster, Allwine & Rom- 
mel, Suite 414, 815 15th St., N. W., Washington, D. C. 


PATENTS—Advice and booklet free. 


Highest refer- 


ences Soest. results Promptness assured. Watson FE, 
Coleman, Patent JL awyer, 724 ¢ 9th Street. Washins ton, Dz. 5 
Pocket Radios 
GUARANTEED ‘Pocket Radio,’’ $2.00. Catalogue, 
1% Neil Tas Ker, Shamokin, P ennsylvi inia, 


Radio Experimenter’s Club 


JOIN the Radio Experimenter’s Club of Canada. Free 
Circuits, advice, ete. American members welcomed. 
Write, Secretary 6 Gould _Strect, Toronto. 


MAILING LISTS 


Pave the way to more sales with actual 
names and addresses of Live prospects. 


Get them from the original compilers 
of basic list information—up to date— 
accurate—guaranteed. 

Tell us about your business. We'll help 


you find the prospects. No ob- 
ligation for consultation service. 


60 page Reference 
Book and Mailin 


LIST CATALOG 


Gives counts and prices on 


8,000 lines of business. 
Shows you how to get special lists by ter- 
ritories and line of business. Auto lists of 
all kinds, 
Shows you how to use the mails to sell 
your products and services. Write today. 


R. L. POLK & CO. 
Polk Bldg.—Detroit, Mich. 


Branches in Principal Cities 
World’s Largest City Directory Publishers 


Mailing List Compilers. Business Statis- 
tics. Producers of Direct Mail Advertising. 


TRICKS WITH ELECTRICITY 


ao + deeb 


Make electric lights obey voice, make things spin, 
jump, kick, run, vibrate, buzz, shoot, shock, flash, 
mystify—all by electricity. Make window novelties, 
floating rings, spirit rapping, all kinds amusing and 
practical i Book tells how to do 200 stunts with 
110 volts A. Postnaid $1.00. 

CUTTING & SONS, 13-B St., Campbell, Calif. Calif. 


GEARS. 


In stock—immediate delivery 
Gears, speed reducers, sprockets, 
thrust bearings, flexible couplings, 
Dulleys, ete. A complete line is 
Carried in our Chicago stock. Can 
also quote on special gears of any 
kind. Send us your blue-prints and 
inquiries. 
Write for Catalog No. 40 

CHICAGO GEAR WORKS 
769-773 W. Jackson Blvd. Chicago, Il. 
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NOW! 
File Your Copies 
Of Radio News 


HE problem of keeping copies of Radio 

News in good condition and preventing 
important issues from being mislaid is 
solved easily by the use of this durable 
magazine binder. 


N response to many requests from our 

subscribers we finally have completed ar- 
rangements to supply these binders—in which 
twelve issues of Radio News may be in- 
serted for easy reference—at the unusually 
low price of $1. 


HIS binder is covered with neat-ap- 

pearing, washable  fabrikoid. It is 
strongly constructed, all in one piece (no 
extra parts to become mislaid) and copies 
of Radio News may be inserted quickly. 
Furthermore, when opened, every page of 
the copies inserted is fully visible. 


Here’s How To Get 
This Binder Free! 


Knowing that many of our readers would 
appreciate having one of these binders, we 
are making this limited, special offer: Sub- 
scribe to Radio News for 1 year at the 
regular subscription price of $2.50 or 2 
years at the money-saving price of $4 and 
we will send you this serviceable binder, 
postage prepaid, absolutely free! Renewal 
subscriptions will be accepted. 


Supply Limited—Order Today 


RADIO NEWS, Dept. 1-B 
222 W. 39th St., New York, N. Y. 


Enclosed please find $ .... for which 
please enter my —— to Radio News 
for % oe ‘$4.00 and send me a 
binder free. 

If renewal subscription please check ( ). 
Enclosed please find $........ for which 
please send me ....0.+. binders at the 
special low price of $1 each. (Foreign 
price $1.25.) 


PROMOS Saco. Kvn sxnvavar ctaneualavenareas teeta sfoie ats en 


RON Sareea che eee ae See ea tic oT | ene 
Canadian Subscriptions $3 one year—$5 
two vears. 
Foreign Subscriptions $3.50 one year—$ 
two years. 


1931 total income. The 1931 income of NBC 
was $25,607,041. The same year, the CBS 
income was $11,895,039. Both of the totals 
should be surpassed in 1932, on the basis of 
income the first nine months of the year. 
The much larger NBC earning as compared 
to the CBS is largely due to the fact that it 
includes the “red” and the “blue” hook-ups, 
one keyed by WEAF, the other by WJZ. 
The CBS chiefly functions as a single net- 
work keyed by WABC, although there are 
some exceptions when the chain is split for 
conveying more than one program simulta- 
neously. 

As far as the broadcasters are concerned, 
there is certainly money in the air! But to 
keep on getting it out of the air, the pro- 
grams must improve in interest so that lis- 
teners will continue to listen! 


Modern Auto Radio 


(Continued from page 413) 


quality of what otherwise would be good 
amplifiers. 

Returning to the circuit again, we find 
the output of the —85 tube is fed through a 
coupling condenser and the volume control 
to the grid of the -37 tube. This tube is 
used as a driver for the two -38’s, operating 
as a Class A amplifier. This type -38 tube 
supersedes the LA type which was used in 
the model 7T474 receiver. 

While the LA type tube had some excel- 
lent characteristics, including a very low 
plate impedance, which was an important 
factor in adjusting the load impedance for 
minimum third harmonic distortion. It was 
a filament type Pentode tube and was more 
costly to use in conjunction with a vibrator 
type power pack. The -38, using a cathode 
heater, eliminates the use of additional filter- 
ing which is necessary in a filament tube 
such as the LA. 

The maximum output of this receiver is 
about 2'%4 watts. This is a far cry from 
the first automobile receivers, which with 
their little horns strained and squeaked under 
700 milliwatts. 

The model 61 differs from the 88 only in 
the audio circuit, as shown in Figure 4. The 
r.f. circuit is identical with the 88. The out- 
put circuit of model 61 consists of a single 
-41 tube. This is a new pentode which has 
been developed by the Everready tube divi- 
sion of the National Carbon Co., with the 
co-operation of the Motorola engineers. 

The model 61 receiver is designed to sell 
at a lower price and to meet the needs of 
those who do not require a receiver with 
the output of the 88. 

Both models are remote controlled by a 
unit clamped to the steering column. The 
tuning condensers are driven by a flexible 
shaft with a pinion gear on both ends. One 
end of this shaft meshes with the large gear 
on the condenser shaft in the receiver. The 
other end engages with the toothed cellu- 
loid scale in the control unit. As the gear 
ratios are the same at both ends, the scale 
is always in exact step with the condensers. 

Volume is controlled by a 500,000-ohm 
variable resistor in the control unit. The 
power is controlled by a lock switch also in 
the control unit. All external wiring of the 
receiver is shielded 100 percent. 

Before being presented to the public these 
receivers have been tried out in practically 
every known make of automobile in this 
country. These installations have been 
studied and observed by factory engineers 
and considerable information collected on 
the peculiarities of the different makes of 
cars. This information is available to Mo- 
torola servicemen and gives the necessary 
steps to be taken to insure quiet operation 
in every make of car. 


CHI-RAD offers 
the NEW HAMMARLUND 


ie" COMET “PRO” 


Outstanding 
Features 


Meets Exacting Requirements of 
PROFESSIONAL OPERATORS 


1 .Eight-tube super-heterodyne circuit for A.C. opera- 
tion, using screen-grid detector tubes and variablesemu 
intermediate stages using the new type 57 and 58 tubes. 
2 Band-spread tuning at all frequencies within the range 
of the receiver. 
3— Intermediate oscillator for C.W. code reception Al 
‘a valuable aid in locating phone and broadcast sign ils. 
4q— Smooth control of sensitivity; also tone control for noise 
suppression. Vernier tuning controls. 


5—Phone jack on panel; speaker connection at back of 


chassis. 

6 Isolantite coil forms, coil sockets and condenser aes 
ion, .itz wound intermediates. Metal chassis ” 
plete shielding Ventilated walnut or metal cabine t 


with instrument type control panel. 


The “‘PRO” is extraordinarily sensitive, keenly selec- 
tive, quiet and easy to tune, and moderately priced for a 
custom-built receiver of the highest order. Write Now 


for CHI-RAD PRICES. 


Send {0c for catalog of short-wave sup- 

plies, replacement parts, electric clocks, ete. 

CHICAGO RADIO APPARATUS CO. 
417 S. Dearborn St. Dept RN-13 Chicago, tI. 


ement Guide 


Replec 


a totally different 
Replacement 


Resistor Guide 


with these important new features 


1. Complete data for over 925 modern receivers. 
2. Resistance value and wattage listed for each unit. 


3. New simplified system of listings saves time 
and prevents errors. 


4. Complete technical discussion of resistor uses 
in modern receiver design. 


Get your copy today! Enclose fifty cents with the 


coupon below, or ask your jobber for it. Free with 
the Continental Replacement Kit. 


a] . - 
End resistor troubles this easy way 
Why take chances of losing profits and customer's 
good-will by installing replacement resistors of 


unknown brand. When buying resistors, look for 
the green Continental ‘‘Certified’’ label. 


| (CONTINENTAL CARBON Inc.| 


— 
13904 Lorain Ave.—Cleveland, Ohio 
Canadian Factory—Toronto, Ont. 


Enclosed please find fifty cents, for which I am 
to be sent, postage prepaid, one copy of the new 
( ‘ontinental Replacement Resistor Guide. 
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CLASS B AUDIO 


KENYON 
QUALITY — RELIABILITY 


S pioneers in the de- 
A xeigpment of Class B 

Audio Components, the 
Kenyon Transformer Com- 
pany is pleased to announce 
the release of matched 
DRIVER and OUTPUT 
transformers for the new 
46, 59, 89 and 49 Class B 
power tubes. 


Kenyon CLASS B 


Audio Transformers are specified in 
the finest High-Powered Public Ad- 
dress systems and 100% modulated 
R.F-. amplifiers. 


Standard Designs are now available 
for output transformers designed to 
modulate up to 5,000 watts of audio 
power. 


Professional Transmission or public 
address engineers may submit. their 
specifications direct to the factory 
through their local jobber-distribu- 
tor. 


You May Receive Without Charge 
Kenyon schematic layouts for Class 
B 46 and Class B 59 power amplifiers 
as well as diagrams on pre-amplifiers, 
mixer controls, 245, 250, 48 and 845 
—50 watt heavy duty Class A ampli- 
fiers by writing and telling us about 
your favorite jobber-distributor. 


Kenyon Transformer Co., Inc. 
122-124 Cypress Ave., New York, N. Y. 


Learn at Home - Be a Fast & 


“Passed amateur ex- 
am. with 3rd lesson.” 
—tkE. Miller, Toledo, 
ll. “Studied 1l 


hours, ; 

wpm.’’—E. J. Yarris, 
OP Chicago. T. R. Me- 
Elroy, Boston, Re- 
tired World's Cham- 
pion Radio Operator, 
is Candler trained. 


Plenty of opportunities for 
trained operators. Make a 


reputation in Amateur field. 
Amazing results in short time. 


If you want to learn Code WRITE 

EASY and QUICK ask about 

Junior Sy ge = beginners. CANDLER 
Advanced Course for operators 

with speed of 10 wpm or over, MAKER OF CHAMPIONS 
who want to get into 45 wpm 

class and copy behind. Also Radio “Mill” a. Over 


45,000 successful Candler Operators. Save time, money 
and disappointment by sending for FRE E “3 OK today. 


CANDLER SYSTEM CO., Dept. 11 
6343 S. Kedzie Ave., 


Satease 


Tube Checker 
Adapter 


Tests all the new tubes. 
log—new Analyzer PI 
Sockets—Coil Forms—Code Sets, ete. 

Send 10c for 26-page adapter data 
sheets, diagrams—connections of new 


tubes, etc. 


Alden Manufacturing Company 
Brockton, Mass. 


Send for cata- 


JUST THE THING! 


The Chrisell-Acoustic condenser microphone kit is just the thing 
‘or that absorption-type amplifier described in December Radio 
News. These co onde nser heads are used the world over—in com- 
mercial and amateur radio stations, public-address and record- 
ing systems: in ene Ny wherever a microphone of high quality is 


needed, 
kit form 3.00 st 
Asse smb. “d and tested es. “ee aid 
D. 20% with order; C, », charges extra 
CHRISELL-ACOUSTIC ‘LAgonaTORIES 
175 6Sth Street Brooklyn, N. Y. 


New S.W. Design 


(Continued from pace 416) 


efiect of apparently spreading the signal out 
either side of the resonance point, and there- 
for broadens tuning. 

In the “AGS” receiver this ideal is partly 
accomplished. The beat oscillator is ad- 
justed slightly off if. resonance. When an 
incoming signal is converted to the inter- 
mediate frequency by the action of the main 
oscillator, the heterodyne beat will be much 
more evident on one side of the resonance 
point than on the other, being stronger when 
off resonance on the same side as the beat 
oscillator. 

The beat oscillator, by the way, is always 
in the circuit, but when c.w. reception is not 
desired the plate voltage supply to this tube 
is cut off by the action of the “c.w.-phone” 
switch. In hunting for weak modulated sig- 
nals the beat oscillator may be left in opera- 
tion until the carrier is encountered and 
tuned in to best advantage, then the switch 
can be thrown to cut out the beat. Thus 
the old favorite method of locating DX sta- 
tions by a “birdie” whistle may be em- 
ployed to full advantage. 

Actual operating tests of the “AGS” were 
conducted by the authors at Fairfield, Con- 
necticut, and throughout the tests the re- 
ceiver behaved with beautiful effectiveness. 
The reception conditions at this location 
have already been described two or three 
times in past issues, so they need not be 
reviewed in detail here. Suffice it to say 
that the antenna employed was an ordinary 
single wire, 70 feet long and varying from 
12 to 15 feet above ground—certainly noth- 
ing to brag about. 

All of the usual foreign stations broad- 
casting on short-waves were brought in 
with good regularity throughout the test 
period which extended over several days in 
September. 

The same effectiveness found in receiving 
foreign broadcasts was also present when 
tuning in amateurs. Any number were tuned 
in, both American and foreign, on c.w. and 
*phone. The automatic volume control was 
found particularly useful in listening to 
amateur ’phones, the great majority of which 
seem to have the bad habit of swinging in 
and out. This fading was largely overcome 
by the automatic control. The one draw- 
back during the amateur tests was found in 
the somewhat crowded tuning due to con- 
gestion in these bands. Unfortunately, the 
amatcur band-spread coils were not available 
for the tests. If they had been, the one 
possible flaw in the receiver for amateur 
work would have been overcome. Inas- 
much as such coils are now available, this 
receiver will be found by amateurs to be a 
close approach to the ideal—with its sensitiv- 
ity, selectivity, low noise level, partial single- 
signal feature—and honest-to-goodness one- 
dial tuning, without trimmers, antenna 
equalizers or other auxiliary gadgets. 


W orld’s Smallest Microphone 


What is claimed to be the smallest com- 
pletely protected and workable single-button 
microphone in the world has come from the 
plant of the Universal Microphone Co., out 
in Inglewood, Cal. 

It is the result of more than a year of 
practical test and laboratory research and 
is known as the “Perfected Watch Micro- 
phone,” models “W” and “Y.” Besides cer- 
tain radio broadcast uses, it may also be 
used in concealed spaces as a detectaphone or 
as a coat lapel device. The watch model 
microphone is particularly small and com- 
pact, yet it has an unusually high degree of 
sensitivity. Technically it is a 200-ohm mi- 
crophone, with a pure gold spot center dia- 
phragm which is wholly enclosed. 
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Needlessly, year after year, tu- 
berculosis takes its great toll. 
No other disease kills as many 
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tuberculosis can be avoided and 
cured. Help flatten these peaks. 
Your health tomorrow may de- 
pend on your assistance today. 


THE NATIONAL, 
STATE AND LO- 
CAL TUBERCU- 
LOSIS ASSOCIA- 
TIONS OF THE 
UNITED STATES 


BUY 
CHRISTMAS 
SEALS 


[MERRY ees 
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Home-made Photo-cell 
(Continued from page 407) 


at sunrise this duty-bound little instrument 
turns off the man-made sunlight in the 
chicken coop and at the same time unlocks 
the doors to the runway and, by releasing 
the counter-weights, opens them 

While light cannot deteriorate these cells, 
the builder should house them in small boxes 
with openings. This keeps them more or 
less dark until light from a certain direction 
hits them. The writer has made several 
small cells that he has housed in the wooden 
3 by 5 card-index files which may now be 
purchased in the five and ten-cent stores. 
The covers of the box may be provided with 
a catch and two holes drilled in the top for 
the entrance of the connections. The hole 
should be about one inch in diameter and 
should be so located as to permit the inci- 
dent light beam to strike it fairly in the cen- 
ter. If the box is to be used outside it 
should be covered with tar paper or tin to 
protect it from the weather. 


With the Experimenter 
(Continued from page 429) 


with no excitation voltage in the grid cir- 
cuit. In the case of this Class B tube cir- 
cuit the bias voltage may be arrived at by 
increasing it in small steps until the relay 
just opens the local battery circuit. 

With some radio receivers troublesome 
feedback may be had when the additional 
amplification of this two tube unit is pres- 
ent. Such a feedback is usually caused by 
insufficient shielding and the lack of audio 
bypass or filter circuits in the receiver. In 
some cases isolating the unit a short dis- 
tance from the receiver may be sufficient to 
eliminate the feedback trouble. In other 
cases a reduction in the gain or redesign of 
the audio amplifier will be necessary. 

KENNETH ROCKWELL, 
Syracuse, New York. 


The Service Bench 


(Continued from page 427) 


transformers, power transformers, volume 
controls of all types, sockets, tubes, etc. 
“Several cross-sections of the various parts 
were made in order to show their construc- 
tion. A neat job was done with no other 
machine tools than a hacksaw and file. 
“This apparatus was mounted in sym- 
metrical groups and each group was ex- 
plained with a typed card giving the fol- 
lowing information in simple, concise state- 
ments which a layman could understand. 


MATERIALS AND METHOD OF MANU- 
FACTURE 

THE FUNCTION OF THE PART IN THE 
SET 

THE MANNER OF FAILURE 

THE SYMPTOMS OF FAILURE 


“T have also used this as a window dis- 
play when featuring tubes and other acces- 
sories. When not in use in our store, it is 
circulated throughout the vacant store win- 
dows in town with appropriate advertising 
display.” 


THIS MONTH’S 
SERVICE SHOP 


Neatness, efficiency, adequate equipment, 
good display, ample room, and light are all 
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We want every service man to have a free copy 
of this 
Illustrated. it contains 64 pages of interesting 
Priced regularly at 50c.. 
it is yours for the asking. 


valuable book. 


necessary information 


Enclose two 3c stamps to cover postage and wrap: 


get this 50¢ GUIDE FREE. 


Write on your own or your firm’s stationery. 


ping and 


e CENTRALAB Volume Controls 


for Replacements 


e CENTRALAB Fixed Resistors 
e CENTRALAB Radio Suppressors 


CENTRAL RADIO LABORATORIES = Milwaukee 


DEALERS: 


YOUR PROFIT 
GUIDE 


FREE! 


a EVERYTHING wew/ 


Send for your copy of the 
New Kadolek Profit Guide 
to-day! Hundreds of new 
items at lowest wholesale 
prices makes Radio Ser- 
vicing easier and more 
Servicemen, Laboratory Heads 
coupon below with your 
card for free copy. 


profitable. 


Dealers, 
and Manufacturers send 


letterhead or business 


THERADOLEK COMPANY 


601 W. RANDOLPH ST. 


CHICAGO, ILL. 
Phone MONROE 5434 


Send Me the New Radolek Profit Guide 


INANE ae. sc aedintas edhe aeesee 

NONE 60:0:5. 6 SRM E on ee Cawe saw eee RE 
i a2 so cre Ree doen ee SAGs «cc acnns 
Do you do service work? () Yes 

Do you operate from Store, Shop or NFiome? 


] Store or Shop. () Home 
What Testing Equipment have you? 


What Training Course or experience? 
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TRACTORS 
FARM 
MACHINERY 


og 1n. 


: Fie anit 


JOBS are scarce for the untrained man, but jobs are 
easiest to obtain by the trained Auto Mechanic. You 
can quickly TRAIN for big pay jobs at National Auto- 
motive School. Become an expert the quick, successful 
way Full, practical instruction in autos, tractors, 
farm machinery, engines, etc., in only 3 months. Larg- 
est Trade School in West, established 1905. More 
than 25,099 successful graduates. Big staff of experi- 
enced congenial instructors, giving personal attention 
to each student. No previous experience or educa- 
tion necessary 


_ Railroad Fare Allowed 
ome to slifors vin. = Here "s the opportunity of a 
SEADOO SURI. scholarships*® 
vad lave . m your home t alifornia. 
Free | Employment ‘Service 
si abou 1 
syyment plan will a 


Eden 


rent Mail Coupon 
obligation. 


NATIONAL AUTOMOTIVE SCHOOL 


Dept. 111 H, 4006 So. Figueroa St. 
Los Angeles, California | 

Pleave wend me your big tree Auto Book and all details of 
€ r re Laiire re Of 


Service Men- 
Write for your 
FREE Copy 


LOWEST WHOLESALE PRICES 


80 Pages of everything you need in Radio. 
Complete stocks of the highest quality re- 
placement parts, tubes, test equipment, and 
accessories at the lowest wholesale prices. 


UP-TO-THE-MINUTE SERVICE 


Our tremendous stocks and efficient organiza- 
tion ere waiting to serve you promptly, 
courteously, and efficiently. 


Write today for your FREE COPY of our 
1933 Service Men’s Radio Catalog. 


ALLIED RADIO CORPORATION 


831 W. Jackson Bivd. - Chicago 


Stlidy RADIO zz 


CANADA 


A START IN RADIO GUARANTEED 
or your money hack. Course covers Radio, 
Television, Sound Amplification and Te leg- 
raphy. Practical work material supplied. 
Preparaticn for Government and Service 
examinations. Home Study, Day or Eve- 
ning Classes. Write for booklet. 
RADIO COLLEGE OF CANADA, 
Limited 


312 Yonge St. Toronto, Canada 


exemplified in the service shop (shown in 
the heading) of ‘“‘Rebennack’s Radio Serv- 
icenter’”? New Orleans, La. 

The test panel is constructed around a 
Supreme Diagnometer, below’ which is 
mounted a General Radio 500 mmfd. shielded 
variable condenser for adjusting the 600 
trimmer on superhets. Four speakers are 
available for various test purposes—a Spar- 
ton type 301, a Sparton magnetic, an S-M 
851 Universal and a midget dynamic. All 
voice-coils are led to tip jacks for output- 
meter connection, and the four speakers 
wired to the speaker panel just below the 
main panel. 

A Jewell oscillator and output meter are 
mounted under the left bank of speakers. 
The broadcast and intermediate charts have 
been enlarged and are mounted one on each 
side of the output meter. 

The equipment in the next vertical col- 
umn, from top to bottom, is—a direct read- 
ing 0 to 2 meg. Weston ohmmeter; a neon 
short tester; a double-scale resistance meter, 
reading accurately as low as 1 ohm; and an 
a.c. line-voltmeter, with toggle switch and 
four outlets. On the right hand column, 
in the same order, are a Weston ohmmeter 
reading from 1 meg. to 10 megs, (which 
is also used for testing condenser leakage) 
a heater rack with six sockets; a Weston 
low-resistance continuity tester; and two 
double outlets with a master switch. 

On the extreme lower right is a phono- 
graph pickup, which slides in when not 
being used. Two receivers with a 677B 
amplifier are mounted above the test panel, 
either receiver being immediately available 
through a switch control below the edge of 
the table 

Portable equipment consists of a Jewell 
type 444 analyzer and two Supreme diagno- 
meters. 


ALL IN A DAY’S 
WORK 


Apropos of this month’s lead, Roy Hollis, 
of Albany, N. Y., contributes the following 
item on servicing auto installations in 
Chevrolets— 

“T have serviced three different makes of 
auto radios installed in Chevrolet cars for 
the same complaint—noise. The disturb- 
ance was not really bad, but just persistent 
enough to be annoying. After checking 
everything from suppressor resistors to shield- 
ing, and finding the entire installation okay, 
I tried bypassing at various points in the 
low-tension circuit with no real results. 
The trouble finally capitulated, in each of 
the three instances, when I reversed the leads 
to the primary of the coil.” 


Transposed Lead-ins 
Harvey Volney, of New York City, com- 
ments on the utility of transposed lead-ins 

for noise reduction in d.c. districts. 
“Having experimented with these ar- 
rangements and found them particularly 
effective with noisy direct-current installa- 
tions, I distributed several thousand circu- 
lars in my immediate neighborhood guaran- 
teeing to reduce noise—definité improve- 
ment or no charge—made sixty-two installa- 
tions in two months at $10.00 a throw. 


Amateur Activities 


Amateurs in the vicinity of New York 
City will be interested in the monthly meet- 
ings held under the auspices of the Hudson 
Division of the American Radio Relay League 
at the Army Building, 39 Whitehall St., New 
York City, at 8 p.m., on the dates given 
below. Technical discussions of latest de- 
velopments in short waves are held at these 
meetings. The dates are: December 29, 
1932; January 27, February 24, March 30, 
+0 28, 1933. There is no charge of any 
<ind. 
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A FREE BOOK 


Develop your personal, creative power! Awaken 
the silent sleeping forces in your own conscious- 
ness. Become Master of your own life. Push aside 
all obstacles with a new energy you have over- 
looked. The ROSICRUCIANS know how, and will 
help you apply the greatest of all powers in man's 
control. Create health and abundance for yourself, 
Write for FREE book, "The Wisdom of the Sages". It 
tells how you may receive these teachings for study and 
use. It means the dawn of a new day for you. Address, 9 
Scribe P. C. U. 


ROSICRUCIAN BROTHERHOOD 
(AMORC)} California 


San Jose 


... and this is pitiful! 


CANCER may, in many cases, be 
cured if caught in the early stages. 
It is pitifully true that people in 
general do not know this. 

The purpose of our organization 
is to disseminate this knowledge 
and also to do what we can for the 
sufferers from cancer in its later 
stages. 

We have helped many, but even 
more are in need of help. 

We cannot continue our work 
unless you come to our rescue, 


Will you send for our package 
labels and use them not only on 
your Christmas packages but also 
on all your packages? They cost 
one dollar. 


We shall be most grateful. 


NEW YORK CITY CANCER 
COMMITTEE 
American Society for the Control of Cancer 
34 East 75th Street, New York 


F. & H. CAPACITY AERIAL 


FOMPAC vy 
Mena FUIMIN ATR 


Complete 


Price $1.00 ees 


Every Instrument Tested on Actual 1127 Mile Reception 
A LARGE NUMBER ARE IN USE BY 
GOVERNMENT, IN NAVY HOSPITAL 


The F. & H. Capacity Aerial Eliminator has the capacity 
of the average 75-foot aerial, 50 feet high. It increases 
selectivity and full reception on both local and long dis- 
tance stations; is absolutely guaranteed. It eliminates the 
outdoor aerial along with the unsightly poles, guy wires, 
mutilation of woodwork, lightning hazards, etc. It does 
not connect to the light socket and requires no current 
for operation. Installed by anyone in_a minute's time 
and is fully concealed within the set. Enables the radio 
to be moved into different rooms, or houses, as easily as 
2 piece of furniture. 

000 dealers handle our line. Dealers! Over 80 leading 
pi carry our line or order sample direct. Write for 
proposition. 


———=='SEND COUPON, IT PROTECTS YOU == ama 


SCT ee SEE EL EEE TELE ET ee iy 
ROGECEE inc bone seed sedenesvandcies o8 0080 ces eeses cecccce 
NURI ce 5B ena We iw tee cola s ta le ork tn he ED ia suktue tenons 


Send one F. . H. Capacity Aertal with privilege of re- 
turning after 3-day trial if not satisfactory, for which 
enclosed find O check OM. O. or dollar bill, or send 
oc. O. D. OSend Literature, () Dealer’s proposition. 


F. & H. RADIO LABORATORIES 
Dept. 19 


Fargo, N. Dak. 


